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The Ory for Cheap Ir ieniae to be very leat to the 
Copper. electrical fraternity to be assured of 
the keenest public sympathy in the struggle for cheap 
copper. Time was when no one cared whether the duty 
on copper was three or three hundred per cent., but now it 
is a question of the most vital importance, not only to the 
great electrical industries of the country, but to every man 
who feels the touch of modern progress. Cheap copper to- 
day means cheaper service in almost every department of 
applied electricity—cheaper long distance telephone rates, 
cheaper rapid transit, cheaper light, perhaps soon, cheaper 
heat. Possibly we may be charitable and say that the 
duty on copper was imposed before the evil effects of such 
a course could have been predicted, but the attention of 
Congress is now called to it in no gentle terms. The cry 
does not come alone from the electrical interests, but the 
daily papers are taking it up and dinning it into the ears 
of obdurate protectionists. Let the good work go on until 
the obnoxious duty is abolished, 





Another Step WITH a first consideration always 
Porw ard. for the best interests of our subscribers 
and readers and the progress and development of the elec- 
trical business, we feel that it should be the privilege 
as well as the duty of THE ELECTRICAL WORLD, not only 
to lead in the great field in which it has for sixteen years 
been the American pioneer, but to do everything in its 
power to broaden the scope and elevate the standard of 
electrical journalism. Knowing, too, that our every effort 
to improve and advance this special class of journalism and 
keep the paper in the very front rank of electrical prog- 
ress, will be cordially appreciated, as it invariably has been, 
we take pleasure in announcing the engagement as editor 
of THE ELECTRICAL WORLD of Dr. Louis Bell, whose repu- 
tation in electrical physics will be sufficient with expert or 
technical readers to establish the opinion of the journal as 
unquestioned authority on all matters of which it treats. 
Liberal, straightforward, enterprising. absolutely fair and 
independent, we feel sure that, asin the past, so in the 
future, the paper can always rely upon the heartiest ap- 
proval and co-operation of its readers in all its efforts look- 
ing to the advancement and elevation of electrical techni- 
cal journalism. 


Another Underground IN spite of the formidable engineering 
System. diffi€ulties that must beset any under- 
ground railway scheme in this city, all eyes seem to be 
bent on the indefinite space under the pavements as con- 
taining a great possibility in the way of rapid transit. We 
present in this issue sketches of a plan which possesses 
some merit in its distribution of the underground struct- 
ure. So many things have to be put below ground ina 
great city, that it is really a serious problem to find room 
for much more. Perhaps, then, Mr. Blanc’s plan of con- 
structing an underground road below the level of gas and 
water pipes and electric subways is as practical as any 
that could be devised. But we must not forget, in trying 
to forecast an underground future for rapid transit, that 
electricity, the motive power that would almost necessarily 
be chosen in such case, is capable of doing much to render 
an underground system needless. It is difficult to make 
an offhand guess at the probable result of operating the 
surface roads, and the elevated roads as well, by electricity. 
But such a change would be likely to nearly double the 
present facilities for rapid transit. The result would cer- 
tainly be to give the public.relief from immediate necessi- 
ties. 


Electricity for AND directly in line with this thought 
Ra‘lroads. comes Dr. Bell’s paper, read before the 
Chicago Electric Club last Monday night. In that paper, 
which is printed in full elsewhere in this issue, Dr. Bell 
discusses the possible use of electricity on a grand scale for 
long distance railroad work, and more especially for 
handling the enormous suburban traffic of a great city. 
There is no place where electricity can be more economi- 
cally used than in a great system of suburban rapid tran- 
sit. Every part of the distributing system can be so inter- 
laced with the rest that the necessary loss in the electrical 
transmission of power can be reduced to a minimum. 
Then, too, aside from electrical economy, the load on a 
great system is free from the enormous variations that are 
so serious an obstacle to economy on small roads, and the 
power could be supplied by large triple expansion engines, 
working under the most economical conditions. It is in 
great measure owing to this fact that Dr. Bell is able to 
point out that there would probably be a great saving in 
operating the elevated system in this cit} by electricity. 





Social Burt in contemplating a prospective 
Electricity. economy, its social aspects must be 
examined. In his paper, read before the New York Elec- 


trical Society, and published in this issue, Mr. T, C. Mar- 
tin brings out very cleverly the social benefits that must 
follow the advent of electric rapid transit, which he hails 
as our hope in the present and our benefactor in the fu- 
ture. While we cannot expect electric railway tracks to 
always wind their way through meadows studded with 
daisies and violets, we cannot help believing that if Ruskin 
could have seen with his mortal eyes the methods of trav- 
eling which we may well live to gaze on, he would not 
have vented such dyspeptic diatribes on the attributes of 
modern civilization. Seriously, even so slight a thing as a 
little increase of speed in suburban trains really means a 
little more comfort and happiness to a great many persons, 
and it would be hard indeed to measure the benefits that 
may come to us in the near future. Even the esthetic 
side of travel is not to be forgotten, and if afew years 
hence we can live ten miles away from tlie heart of the 
city as easily as we can now live five miles away, a social 
and moral good will have been done, which, slight perhaps 
in individuals, in the aggregate cannot fail to better our 
civilization. 





The Senate THE recent sessions of the Senate 

Investigation. Committee in this city have been 
notable for two things—a mass of very sensible evidence 
concerning the electric wires and public safety, and some 
unfortunately bitter personal wrangling. The wunder- 
writers’ experts seemed in cordial agreement on the essential 
points of safety. Their testimony uniformly was that the 
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insurance companies believed that electric wires could be 
made thoroughly safe by proper precautions, and put their 
belief in practice in making rates on buildings where elec- 
tricity was used. They also testified that they saw no 
ground, and had no _ disposition, to discriminate 
between systems employing high or low potentials, as 
either form of distribution could be made safe by proper 
and quite possible precautions. On these points most elec- 
trical authorities are agreed, and those specially interested 
in the subject will find food for reflection in the recent 
papers by Sir William Thomson and other foreign experts. 
Electrical progress reaps nothing but tares from the dis- 
sension sown by mixing commercial antipathies with the 
scientific problems involved in this very important discus- 
sion, and the sooner the whole subject is placed on a proper 
scientific basis the better it will be for all parties concerned, 
more especially the public. 


Motor WE present this week the second part 

Testing. of Mr. W. F. D. Crane’s interesting 

paper on the Prony brake and the graphical devices in- 
tended to facilitate its use. Although the Prony brake is a 
rather rudimentary form of dynamometer, it is oftentimes 
very convenient and frequently the only thing available 
for making a hurried test. Mr. Crane, however, points out 
the great convenience of the graphical methods of com- 
putation that he has so neatly worked out, and suggests 
their application to tests made with more exact and modern 
forms of dynamometer. They seem to be better adapted 
for these more permanent instruments than for the brake 
which is m most cases extemporized, and any one who 
has much motor. testing to docannot fail to find 
these curves very useful. It is to be hoped that as time 
goes on there will be more and more of these tests made, 
for, particularly in the case of small motors, actual brake 
tests are the only proper criterion of efficiency, the so- 
called ‘‘ electrical” efficiency being a purely theoretical 
quantity that has comparatively little influence in deter- 
mining the real value of the machine. It is to be hoped, 
too, that such tests would tend to draw attention to the 


mechanical details of small motors and lead to better and 


more economical forms. 


A Sign of the Ir is encouraging to note that oppor- 
Times. tunities for the study of electricity are 
growing more numerous every day. An electrical course 
of study of a somewhat informal character is being ar- 
ranged at the Brooklyn Institute, and is .to be formally 
organized March 21. Systematic courses of lectures are to 
be given, and an electrical laboratory, fully equipped with 
the necessary instruments, will be opened for instruction 
and research. Besides this there will be regular meetings 
for the discussion of electrical topics. The first systematic 
course will be given by Prof. Robert Spice, on Saturday 
evenings, beginning March 29. All this is the outcome of the 
preliminary meeting held March 6, and reported in our last 
issue, and the result certainly reflects credit on the energy 
and industry of the committee having the matter in charge. 
Every effort of this sort is of positive advantage, as it 
tends to hasten the day when the public will more fully 
understand and appreciate the mighty servant that is des 
tined to take so important a part in our every day life. Most 
of the opposition to electrical progress to-day comes from 
the fear that is born of ignorance, and the sooner that fear 
is dispelled by wider education the greater advances will 
be made. Of course, the higher technical education will 
naturally be centered at a few great schools, but the time 
ought soon to come when any one who wishes may readily 
find out something of the power he sees working on every 
hand. It is only once in centuries that a new art grows to 
so gigantic a development in a few years, and the extraor- 
dinary conditions demand extraordinary effort. 


Dynamo In Mr. W. B. Esson’s valuable paper 

Designing. before the Institute of Electrical Engi- 
neers, the first part of which is presented this week, we 
are strongly reminded of the rapid advance of the art of 
electrical designing. There was atime not very long ago 
when anything that would genaerate a current on the 
application of sufficient power would pass for a 
dynamo and no questions asked. The change from that 
golden age (for the inventor) has been very swift, and 
nowhere are its results more evident than in such papers 
as that before us. Mr. Esson calls attention to the 


matter of waste field, a source of loss that a few 
years since would have been entirely overlooked, 
and presents some interesting features for study. 


Specially to be noted is the large loss in machines 
of the multipolar type used in most alternators. In this 
case the energy spent in the magnets is nearly double the 
amount necesssary, and the loss is large enough to make a 
perceptible reduction in the practical efficiency of the ma- 
chine. Every suggestion of this sort is a signboard pointing 
to future improvements. Besides this, he discusses the very 
interesting problems pertaining to the distribution of mag- 
netism in the field, a subject of great practical importance 
which, except for a few experimental facts secured by 
costly experience, really dates from the researches of Kapp 
and Hopkinson. Once given the idea of the magnetic 
circuit, investigation goes swiftly on to work out the 
minor details that make success, 
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Electrical Phenomena at the Santis Observatory. 






















tube down so as to submerge the lower end in tail | sequence, become laborious, and require much valuable 
water. : time for their completion. 

When desired these wheels are arranged in pairs on one} Under some circumstances it will be found desirable to 
shaft, discharging through one draft tube, or any number | leave a motor in position after the tests are finished. 
of wheels may be arranged in one line if required. Errors requiring correction, a lack ef data to complete a 

These wheels have given good satisfaction. doing their comparison or the continuity of a curve, unsatisfactory 
work efficiently and in a thoroughly reliable manner. | data or apparent incongruities must be discovered, and, if 

possible, arrested, before dismounting the motor or testing 
;apparatus; and where another motor is waiting to take 
the place of the first, or there is reason for haste, it is es- 
In the ordinary wooden moldings as employed for elec- | sential that under such circumstances the calculations 


tric wires much time is wasted in making neat joints in ‘shall involve the least amount of labcr and require the 
passing uneven woodwork surfaces. To overcome this | least possible time. Any short cut, therefore, or method 
difficulty Mr. John A. Seely, of this city, has devised and | for abbreviating the operations which may be discovered 


patented an ingenious form of flexible molding. This! Will be useful and valuable in just such proportion as it 
{saves labor and time. It was with these requirements in 


| view, and with resort to graphic methods as conveniently 
adapted for ready reference as well as exhibiting the vari- 
ations ina manner clearer than a table, that the writer 
_ constructed the chart of electrical horse powers, a reduced 
copy of which appeared in THE ELECTRICAL WORLD of 





Remarkable electrical phenomena are witnessed at the 
new observatory on the steep and isolated Séntis-(8,215 
feet), in Northern Switzerland. Thunderstorms are ex- 
tremely frequent; thus, in June and July last year, only 
three days were without them. Asa rule, thunder peals 
from midday till evening. The noise is short, partly owing 
to shortness of flashes and partly to the small amount of 
echo. The thunderstorms come on quite suddenly in a 
clear sky. One of the surest indications of their approach 
is the bristling of the observer's hair. During hail, the 
iron rods of the house give a hissing sound, associated 
with luininous effects. 





A New Molding for Electric Wires. 





—————— _ _- ~oe Boom | 


Improved Flenniken Turbines. 


In the employment of turbines under high heads it is 
often found desirable to have them arranged upon a hori- 
zontal shaft, asin a number of cases the power of the 
wheel can be then more directly applied. This style of 





wheel is found of great convenience for driving dynamos, July 13, 1889. These curves will, under certain 
and permits vhe direct coupling of the dynamo to the Fig. 1. conditions, materially facilitate and simplify the 
wheel when the speed conditions are right. |operation of finding the electrical horse power. 

The Flenniken Turbine Company, of Dubuque, Ia., have | molding, by reason of its flexible nature, hugs closely any}and are handy for reference when on one’s 


recently perfected a wheel of this type, which presents 
some marked features of interest and simplicity, combin- 
ing compactness, strength and high water economy at 
whole or partial gate. 

The illustration shows a wheel fitted in position to attach 
the pipe intended to convey water to the wheel from the pond 
or reservoir. As will be observed from the cut, the runner 
is of the ordinary style used in former turbines of this manu- 
facture, but the case is of the scroll form, so designed as to 
retain its advantages and obviate its defects. Inside the 
scroll and around the runner are arranged a series of 


surface, however irregular, which it may be placed against: feet, or under circumstances when figuring would be 
The wires are inserted in the molding before it is put up, | inconvenient. The writer has also resorted to graphic 
enabling wiring of this kind to be handled more easily and | methods in the charts illustrated in the cuts for the solution 
expeditiously than heretofore. It also obviates the neces- | of the mechanical horse power absorbed by a brake from 
sity for a capping. A perspective view of the molding | the data obtained in the tests. As in the electrical horse 
with wire complete is shown in Fig. 1. As will be seen, it power charts referred to above. the specimen charts of 
consists of a single strip of material which may be formed Of | mechanical horse power given are intended to obviate the 
any substance so long as it possesses flexibility, and-should necessity for ordinary calculation or figuring. As shown, 
be preferably waterproof. During the process of manu- | the speed or revolutions of the armature per mit ute is laid 
facture the electric wires are imbedded in the strip. ~The | off as ordinates and the horse power as abscisse. The 
molding is backed with canvas, secured in place by | radiant lines traced across the diagram may be termed the 
cement to give it tensile strength, and is ornamented with | characteristics of the weights. and represent the weights 
beads or other configurations, and is made to represent which, with the speeds marked on the margin, will give 
wood, and in all colors, to harmonize with that of the | the horse powers represented below as found by the points 
trimmings in the building in which it is intended to be used. | 
Holes shown in Fig. 2, placed at intervals in the centre of 
of the strip, are either formed in it at the time of manu-, 
facture or punched when the molding is put up. This | 
figure also shows the manner in which angles 
are turned. A block of porcelain, or similar material | 
as the strip, is formed in two pieces~a_ grooved | 
base piece and a cap. In the grooves are placed. 
permanent conductors running from end to end to binding | 
posts, to which are connected the projecting wires. The) 
method of making connection is to remove a portion of the | 
abutting end of the molding, so as to expose the wire, | 
and after skinning the wires to attach them to the re-| 
spective binding posts. These angle blocks, together with | 
their caps, are secured by screws to the wall or ceiling. | 
If necessary, the flexible molding is made without the | 
wires, which are threaded when required through holes in | 
ene Ely or te morting may be made = a yore #5) of intersection of the speed ordinates and the weight 
in ordinary wood molding. The molding is ordinarily | sas ie ‘ “ 

| characteristics and the abscisse to those points. Since, 


wound upon reels, as illustrated in Fig. 3, which enables it | —. 
| with speed zero, the horse power must be zero, we have 











THE IMPROVED FLENNIKEN TURBINE. 


stationary guides or chutes which prevent a side pressure, 
which is generally present in a plain scroll case, tending 
to press the wheel out of centre and wear the step out of 
alignment. These chutes prevent this and carry the right 
amount of water at the best angle of delivery to all parts 
of the wheel, making what is practically a flume wheel in 


a scroll case. In the ordinary scroll wheels the 
guide is at the mouth or entrance to the scroll, 
and when partly closed it tends to _ throttle 


the flow of water which is contracted by the gate, but ex- 
pands and breaks up as soon as it passes the gate, losing, 
thereby, much of its efficiency before striking the runner. 
This defect has been very noticeable in scroll wheels, no or- 
dinary one giving 70 per cent. of useful etfect at whole 
gate, and only about one-half that at partial gate. The im- 
proved gate in this new form of turbine remedies the faults 
of the scroll case, at the same time maintaining the com- 
pactness, simplicity and cheapness of this class of 
wheel. The gate consists of a turned cast hoop or cylinder 
operated between the chutes and the runner to regulate the 


amount of water passing to the wheel according 
to the power desired, or to stop the wheel 
by shutting off the flow entirely. Being made 


in one piece, it is not liable to break or leak, and being per- 
fectly balanced by water pressure on all sides, can be de- 
pended upon to operate easily and close tight under the high- 
est heads. The wheel case and gate mechanism is very sim- 
ple, consisting of two chains attached to curved sheaves se- 
cured to a shaft, so arranged that when the shaft is turned 
in one direction, the gate is opened, thereby allowing the 
water to pass through the chutes on to the wheel, and 
when turned in the opposite direction, the gate is forced 
back between the chutes and the wheel, thus shutting off 
the water to any desired extent, or stopping the flow al- 
together. 

This wheel can be bolted to a wooden flume or penstock, 
or to an arm pipe leading to the reservoir. It may also be 





















to be stored with great compactness and conveniently | 


handled, 
to the wall or other surface by screws. It will 
seen that the amount of work in wiring is considerably re- 
duced, as wire and molding can all be run at once:*and, as 





Fia. 3. 


There 1s also 
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Prony Brake Horse Power Characteristices—II. 





W. F. D. CRANE, M. E. 
With the Prony brake apparatus described, readings 


In putting it up it is only necessary to secure it | 
be | 


| the weight characteristics starting from, or converging in, 
We can, therefore, very read- 
| ily trace in our characteristics; for, since the horse power 
\is a function of the speed, if we determine the horse 

power for a given weight and speed we have simply to 

draw a straight line through the point thus determined 

and the zero to obtain the characteristic line of that 
‘weight. In the same manner an infinite number of weight 
| characteristics could be traced. 

The first chart, Fig. 1, shows the characteristics so drawn 
| for various weights, the limit of the speed being 500 revo- 
| lutions and that of the horse power 12, the constant of the 
| brake apparatus being .0004, as explained in Part I of this 

article. Thesecond chart, Fig. 2, shows the diagram con- 
tinued from 400 to 1,500 revolutions, and the horse power 
| to 15, but on a smaller scale. This decrease in size of 
scale is effected to bring the size of the chart within con- 
venient limits for handling and inspection. 

It is clear that for the rapid location of our data or points 
| upon the chart, the scale should be as large and open as 
| practicable to facilitate quicker readings of the horse 
powers. As a practical scale for the limits given in Chart II, 
| the writer finds } inch or ,4 inch suitable and convenient for 
| the rapidity of reading and accuracy required, when each 


| one common or zero point. 


there is no necessity for tacking, the liability of the in-| division has a value of .2 of a horse power, or 20 revolu- 
sulation becoming damaged is obviated. 
little waste, as the molding is a continuous strip and may 
be severed at exactly the point required. The necessity 
for joints in running a straight line is only required should | jze, 
the material become exhausted. 


|tions. For obvious reasons, Chart I is enlarged to a practi- 
cal scale twice that of the other to insure greater accuracy 
and rapidity in that region where the characteristics focal- 





| To illustrate the use of the charts, let us take an ex- 
ample. Assume that the data as obtained in the test are, 
| speed, 1,000 revolutions,and the weight in *‘pot” 15 pounds. 
What is the horse power? Referring to Chart II, we find 
| the point of intersection of the weight characteristic for 15 
| pounds (figured at the top) and the speed line for 1,000 


may be taken with considerable rapidity and a series of | revolutions, and reading above or below find 6 the horsé 
motor tests be completed in a comparatively brief period, | power absorbed by the brake and that delivered by the 
All that now remains is the calculation of the results from | motor. 
the data obtained; and where testing is of daily occurrence, | what speed will be required to Vevelop 8 h. p.? 
or where several motors have been tested during the same | quickly find 500 revolutions on either chart as the required 
interval, to obtain the results in useful form from the | speed. Again, assume, for example, that we wish to find 


By a converse operation, with 40 pounds weight, 
We 


located atany point between the head and tail water, not | mass of facts accumulated mvolves the handling of a vast | the torque or pounds pull exerted by the armature ata one- 


exceeding 25 feet above tail water, by extending the draft number of figures during the calculations which, as a con-| foot radius when delivering 12 h. p at a speed o 
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600 revolutions. Referring again to Chart II, we find that magnificent proportions such a table would assume, and | Some Elementary Notes Regarding Galvanic Batteries. 
50 pounds at the end of a lever 2.1 feet long is necessary to | the labor necessary to make it serviceable through the wide 
give the required horse power at that speed. The pounds | range of speed obtaining in a series motor, would not be 
pull exerted, therefore, at the end of a one-foot lever would | sufficient to discourage its compilation at the outset ; and, 
be two and one-tenth times 50, or 105 pounds; at 6 inches, again, its use would involve an equal expenditure of time 





BY FRED DE LAND. 
The Second Type—‘ihe Leclanche Disque Battery. 


In 1871 the late M. Leclanché, of the Eastern Railway 
of France, offered to the public an open-circuit cell de- 
signed for intermittent work that formed a type distinct 
from preceding cells in having but one fluid—a solution of 
sal ammoniac with the two elements zinc and carbon 
placed therein, and the latter surrounded by a depolarizing 
substance. During the last few years the form of the cell 
has been somewhat changed and improvements in the 
minor details have followed, rendering it more simple, and 
thus reducing the first cost while increasing its efficiency. 

In perfecting this cell M. Leclanché made himself 
famous for all time, and conferred a benefit on the elec- 
trical fraternity, the value of which is shown by the fact 
that there are more of these ‘‘ Disque” cells in use to-day 
than of — other type, being found in the majority of 
residences, hotels and other buildings, palace cars and 
steamships and wherever electrical energy can be em- 
ployed in operating electric gas lighting apparatus, tele- 
phones, vibrating call bells, burglar alarms, watchmen’s 
registers and other devices of a similar character requiring 
the circuit to be closed only at intervals and momentarily; 
but this type of cell is not at all suitable nor can it be 
used economically, where a continuous current is desired 
for a longer period than ten or fifteen minutes, as a marked 
falling off in efficiency will be noted, as the elements grad- 
ually become polarized. 

A complete disque Leclanche cell consists of a glass jar, 
6 inches by 44 inches; an amalgamated round or square zinc 
| rod, 6 inches by 4 inch, weighing about 3 ounces, and a 
porous cup having in the centre, a carbon plate 6 inches by 
13 inches by ;; inches: surrounded with peroxide of man- 
ganese. 

This porous cup should be made of the best qual- 
| ity of white clay, baked just sufficiently to give the proper 
degree of porosity, and thus aid in reducing the internal 
resistance to a fractional part of an ohm. Lack of porosity 
will prevent the absorption of the ammoniacal solution and 
increase the internal resistance. Only the best quality of 
peroxide of manganese should be used, free from all dirt 
and finer particles, and in clean pieces of about one-fourth 
of an inch in diameter. About 16 ounces are usually 
packed carefully around the carbon plate which, with bind- 
,inp post attached, is previously placed in the centre of the 

cup; two small funnel-shaped glass tubes are then placed 
on top of the manganese, affording egress for the gas gen- 
twice this, or 210 pounds; at 3 inches, 420; at 14 inches, | for the location of data or points, as in the present charts. | erated and also admitting the small quantity of water or 
340; which gives us an idea of the pressure exerted be-|It was to avoid, héwever, the extended calculation in-| solution of sal ammoniac that is added when immediate 
tween gears and of the strains to provide for when design- | separable from a tabular arrangement, and yet exhibit the | service is required. The top is then covered with a good 
ing for such conditions in tramway, hoisting and other | data and results in a form suitable for quick reference and | coating of paraffine combined with black wax, a com- 
work. 

It is evident that the charts may be manipulated to | ‘0 
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give a variety of information and that in such form the} L im | HH LT: ee 
data and results admit most readily of comparison, + 1_HfA 

It will be noticed that with K = .0004 and with the | 
weights at 5-pound intervals, the horse powers for 500, 1,000 rt We ee He te 
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H. P, = WT. x SP’D, x 0004. LENGTH OF BRAKE LEVER. 2.1 FEET. 
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and 1,500 revolutions are whole numbers, which facilitates 
the construction of and calculations required for such a 
chart or charts. In the same manner, with K = .0005, 
and the weights at intervals of five pounds, we would have 
even horse powers or halves with speeds of 300, 600, 900 | 
and 1,200 revolutions, and the chart may be rapidly con- | 
structed by drawing the characteristics through such 
points. 





The common principle of graphics here exhibited has, of 
course, general application or extension to a great variety 
of cases where, with two or more data as variables or con- 
stants, we may construct curves which shall graphically 
represent the peculiarities, characteristics and actions ob- 
taining with the conditions which gave rise to such data. | 
No more beautiful illustrations of graphic delineation of 
force, velocity, power, resistance and conditions are to be 
found than in the application of this well-known een) 
to the solution or exhibition of the problems which sur. 
round motor and allied electrical work, many striking and | 
practical examples of which are to be found in tne elec- | 
trical literature and publications of the day. 
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The Brackett cradle dynamometer and Prof. Webb's LT IAAL ZX 
pontoon or hydraulic modification of the same, the Raffard GLE 
absorbtion dynamometer, a modification of Prony’s ap- au LA LEZ AA 100 


paratus, and all the derived forms of work measuring ma- 
chines employing the absorption principle as the basis for 
their measurements, as well as various forms of transmis- 
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sion dynamometers, are dependent upon the simple for- ri Tl We 

mula for the horse power given in the first part of this} % I Wy 

article. The method employed in these charts, therefore. | 

adapted to the constants and requirements obtaining in ss se! 5 

the connections wherein they are to be used, render their HP. I 

application equally serviceable with those other forms of HORSE-FOWEA 
dynamometric instruments, and also with great facility to FIG. 1.-HORSE POWER CURVES. 


existing dynamometers or brakes, whose constants may 

not be as simple or convenient as raultipliers as those used ; 

herein. convenience in handling that the charts were devised. A) pound that leaves a handsome finish and largely prevents 
To obtain the same end as that for which these charts|table would possess the valued property of accuracy, | the effects due to a creeping of the salts. 

have been devised, namely, to banish figuring and calcula- | limited only by the number of decimal places mn the result,| Other chemicals have been substituted for peroxide of 

tion as much as feasible, when circumstances permit, a} but the charts are susceptible of readings to a hundreth of | manganese in the Leclanché cell, especially pure sulphur, 

table could be constructed with speeds and weights as in-| a horse power, which is sufficient for practical purposes | though the only gain appeared to be in a slight reduction 

dices, and the horse powers calculated to any desired num-| usually, and under the conditions in which they are in-| of the internal resistance, while the ultimate efficiency was 

her of de imal places; but the writer questions whether the | tended to have their greatest use. not improved. 
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In preparing the ‘‘ disque” cell for service, place the sal 
ammoniac contained in the small package accompanying 
each cell in the glass jar and fill the latter one-third full of 
clear water, when a moment’s agitation will dissolve the 
salt; then place the porous cup in the jar, pouring a little 
water through the small holes in the top: and finally insert 
the zinc in the glass jar, when the cell will be ready for use 
within a few hours, and will require no further attention 
tor months than to renew the water in the jar, so that the 
latter will always be about two-thirds full when the porous 
cup is in place. 

On first adding the sal ammoniac to the water, it will be 
noticed that the temperature of the fluid falls several 
degrees, the same as though particles of ice had been dis- 
solved therein, due to the solution of the ammonium salt. 
This lowering of the temperature increases slightly the 
internal resistance of the cell, which falls as the tem- 
perature rises to that of the surrounding atmosphere. 

If the battery should not be used for several months, 
crystals of zinc chloride may form on the side and fill the 
pores of the porous cup, preventing free working. This, 
fault, however, can be remedied once or possibly twice 
without expense by merely placing the cup in boiling 
water for about two minutes, care being taken to see that 
the paraffine placed on the upper edge is not melted by the 
hot water, or if so, is suitably renewed. The nut and 
thread of the brass binding post should be kept dry and 
clean and the zinc rod occasionally cleaned, especially 
where the cell is seldom employed. 

The chief item of expense in this cell is the porous cup 
(with contents complete), which is seldom serviceable for 


thoroughly mixed, the compound was exposed to a heat of 
212 degrees Farenheit and then molded into the desired 
shape under a pressure of 4,500 lbs. to the square inch. 
When in operation, M. Leclanché believed that the decom- 
posing of the solution of ammonia would form a soluble 
chloride of zinc at the positive pole, and the peroxide of 
manganese at the negative pole would be reduced by the 
ammonia and the hydrogen. This new cell was cailed the 
‘*Leclanché Prism,” and letters patent covering its con- 
struction were granted by the French government in 1875. 
Continued experience soon proved that, in comparison 
with the ‘‘ disque” cell, this ‘‘ prism” cell required less 
attention; that a greater electrical efficiency was secured 
through reducing the internal resistance of the cell, and 
that while the first cost was somewhat greater, yet an ulti- 
mate saving waseffected, owing to the increased life of the 
prisms. 

The improved form of the Leclanché ‘‘prism” cell is now 
known as the Gonda. The complete cell consists of a 
glass jar, with rubber top having grooves on the side per- 
mitting the escape of the gas formed within the cell, and 
two openings near the centre. An amalgamated zinc rod 
passes snugly through the smaller, while through the larger 
aperture a carbon plate should be fitted so tightly as to 
preclude all possibility of danger to the connecting clamp 
from the creeping of salts or the escape of ammoniacal 
fumes. Attached to the carbon elements and held in posi- 
tion by soft rubber bands are two prisms or cakes, called 
‘“‘gondas,” composed of a depolarizing compound similar 
to that already mentioned. A package of sal ammoniac 
accompanies each cell, and on being dissolved in soft water 


a longer time than two years; the theoretical reduc-|the cell responds immediately for service. Continued ex- 


tion of the percxide of manganese being at the rate of one 
grain to each half grain of zinc dissolved and each grain 
of sal ammoniac consumed, makes the ultimate cost of the 
cell ofttimes exceed the price asked for special forms of 
open circuit carbon cells, which possess certain advan- 
tages and are supposed to last indefinitely, the zinc and sal 
ammoniac only being occasionally renewed in each case 
as in the disque. 

The E. M. F. of this cell is about 1.40 volts and the 
internal resistance 1,25 ohms more or less. e 


THE A. X. O. CELL. 


A new form of porous cup cell, bearing the trademark 
A. X. O., has been on the market for many months, The 
manufacturers claim that in the construction of this cell 
they have avoided the defects which are sometimes found 
in an ordinary ‘* disque” cell. Carbon, sal ammoniac, per- 
oxide of manganese and zinc are used in this cell as in the 
ordinary Leclanché, the.modifications and improvements 
consisting in the employment of a carbon that, instead of 
being oblong, is conical or pyramidal in shape, its sides in- 
clining outward toward the bottom and forming inclined 
planes, against which the particles of the surrounding mix- 
ture press constantly by their own weight. A contact by 
gravity is thus secured, which, being automatic, is main- 
tained at all times and under all conditions, and is never 
irregular and faulty. Deep grooves are molded in the 
carbon, extending nearly the entire length of the plate, and 
form a channel through which the bubbles of,gas can 
escape. A metallic clamp and screw afford a good connec- 
tion, and is easily removable or replaced The manufac- 
turers send out twoforms of glass jars. In one style the por- 
ous cup rests on an inner shoulder, thus permitting the seal- 
ing of the cell by merely pouring melted paraffine into the 
space between the flange of the cup and the rim of the 
jar, and by pressing the rubber band on the zinc rod ciose 
to the glass. When the necessity for a sealed cell does not 
exist a jar is sent wherein the porous cup rests on the top 
rim of the container. Sal ammoniac is used as the excitant 
in this cell, as inthe Leclanché. In setting up the A. X. 
O. cells, fill the glass jar with water to the first line, and 
dissolve therein the sal ammoniac. Then insert the porous 
cup, which action causes the solution to rise to the second 
line; in twenty-four hours add sufficient water to replace 
what may have been absorbed by the porous cup; insert 
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GLASS FLOOR INSULATOR. 


perience with these cells has demonstrated their high value 
for intermittent work, especially for service requiring a 
large number of cells. as in a physician’s office, or for elec- 
tric gas lighting and work of a similar nature. And where 
thus employed, it may be found economical to have two 
sets of gondas with each cell, thus allowing a change every 
six months. The old set should be repeatedly washed in 
fresh water, then scraped, rewashed and dried in an oven, 
when they will be ready for further service. 


THK LAW BATTERY. 


The Law cell was one of the first, and has always re- 
mained one of the best carbon cells for telephone or open 


the zine properly, so that it will not touch the cup, and | “Cult service, and during the ten years it has been on the 


the cell is ready for use. 


THE LECLANCHE GONDA OR PRISM CELL. 

Experience in the use of his ** disque ” or porous cup cell 
proved to M. Leclanché that, while it was a decided im- 
provement in main respects over all preceding cells de- 
signed for intermittent work, yet it possessed two defects 
that tended to decrease its value for use in certain lines. 
In the first place, the full strength of current could not be 
secured for many hours after the cell was prepared for 
action; and, secondly, where a series of cells became acci- 
dentally short-circuited for some length of time and the 
elements polarized, the deposition of zine chloride found on 
the porous cup was often so heavy as to render fruitless all 
attempts at renovations and to render necessary the ex- 
pense of a new cell. To overcome these defects M. Leclanché 
was led to devise a new form, wherein he dispensed en- 
tirely with the porous cup, employing the depolarizer in 
the form of cakes or prisms attached to a carbon plate sus 
pended in a solution of sal ammoniac, the positive element 
being the usual zine rod, The depolarizing substance used 
is said to have been composed of 52 parts of powdered car- 
bon, 8 parts of bi-sulphate of potash, 40 parts of peroxide 
of manganese and 5 parts of gum lac resin, the latter being 
added to hold the component parts together. After being 


market it has given excellent results in all classes of work 
for which adapted. The improved cell now contains a neg- 
ative element in the form of a double cylinder of specially 
prepared carbon, having an exposed surface of 147 square 
inches, that is tightly secured to the glass top by a metal 
bolt having a carbon head previously treated in such man- 
ner that gas or moisture should not corrode the metal con- 
nections. The glass cover is so made that by a slight turn 
it locks down snugly against a soft rubber ring, effectually 
sealing the jar and thus preventing evaporation of the 
solution and the creeping of the salts. The positive ele- 
ment is an amalgamated rolled zinc rod 6 inches long by 
inches in diameter, that is also rigidly bolted to the cover, 
the binding-post being protected by a soft rubber washer 
and placed under and against the cover. The excitant is 
five ounces of granular sal ammoniac dissolved in two and 
a half pints of pure water piaced within a flint glass jar 
(weighing nearly two pounds, that is 44 inches square by 74 
inches in height), the water rising to the lower edge of the 
letters forming the word ‘‘ Law.” 

The E, M. F. of the Law cell has been shown to be one 
and a half volts, with an internal resistance of half an 
ohm, and the manufacturers claim that this continues until 
the zinc is consumed or the solution exhausted, and further 
claim that the cells started in 1881 are still in service and 
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giving good satisfaction, and so confident are they of the 
merits of the cell that they not only guarantee the carbon 
element for a term of ten years, but also to replace any 
part that proves defective. The Law cell is ready for 
service the instant it is properly set up, like the majority 
of carbon batteries. 
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A Safety Floor Insulator. 





We illustrate on this page a new safety floor insulator 
which has been recently brought out and placed upon the 
market by the Royal Electrical Specialty Company, of this 
city. Its object is to take the place of hard rubber tubing 
for carrying wire through floor partitions. The insulator 
is of a fine quality of glass and has received the approval 
of the New York Board of Fire Underwriters. They are 
made in various sizes, ranging from three to six inches in 
length and are being extensively used by a large number 
of the electric light and motor companies throughout the 
country. They have also been employed quite largely as 
window tubes for the reception of heavy electric light 
wires, and have given good results in all their various ap- 
plications. The latest form is made hexagonal to the 
extreme top of the head for convenience in insertion. 

—_—__-o-r 3] ooo __—_ 
Operation of Water Gates from a Distance by Elec- 
tricity. 





The displacement of steam and other engines by the 
electric motor for general work has become so com- 
mon an occurrence that it is now looked upon as a matter 
of course, and it is only the application of electric power 
to work which could not be done by any other means that 
elicits more than ordinary attention. A case in point is 
the movement and control of hydraulic gates at a distance 
of several miles from the point of operation. The Elek- 
tron Manufacturing Company, of Brooklyn, have recently 
built two Perret motors for this purpose, one to be used at 
Marion, O., at a distance of three miles, and the other to 
be used at Decatur, Ala., at a distance of a mile or more 
from the operator. The dynamo used in each case is a small 
constant current machine. By changing the direction of 
the current at the dynamos, the motors, which are series 
wound, are run in either direction at will. It is of 
course well known that with an ordinary series motor, a 
change in the direction of the current on the line does not 
change the direction of rotation of the armature, because 
the current in both field and armature is reversed at the 
same time. In the case referred to, the reversal is effected 
by an ‘ingenious automatic device invented by Mr. Frank 
A. Perret, the electrician of the Elektron Manufacturing 
Company, which 1s attached to the motor and keeps the 
polarity of the fields unchanged regardless of change in 
direction of the current on the line, while the current in 
the armature, and consequently its direction of rotation, is 
reversed with each change in the main current. The 
water gates are thus controlled and placed in any desired 
position at the will of the operator miles away, by simply 
throwing a switch lever. 

—___—__o +0 @ o+-@ 
The Blane System of Subway Structure for City 
Streets. 





Among the numerous suggestions which have from time 
to time been put forward by various inventors and en- 
gineers to solve the rapid transit problem in large cities, and 
at the same time to provide a*means of placing the electric 
wires underground in a reliable and efficient manner, is 
one which has been devised by Mr. F. N. Blanc, of this 
city, and which contains many points of interest and nov- 
elty, while it is claimed that the cost of construction 
which has hitherto been prohibitive, is much reduced in 
this system. 

Mr. Blanc’s system is shown in the accompanying illus- 
trations, Figs. 1 to 3. The distinctive feature of this 
method is that it does not necessitate the removal and dis- 
turbance of the present water, gas, steam, pneumatic and 
other pipes which are at present laid in the streets. The 
drawings show a design made with a special reference to 
the carrying out of the transit problem in Broadway, New 
York. 

In structures of this class it has been considered essential 
to the accommodation of the traffic and financial success of 
the undertaking, that the road should be provided with 
four tracks, two for way and two express tracks. Where 
the streets are narrow and lined with large and heavy 
buildings, it is a matter of considerable difficulty to secure 
the necessary lateral space for four tracks without endan- 
gering, by approaching too closely, the foundation of the 
buildings, while the vast aggregation of pipes of all kinds 
and classes tends to further complicate the difficulty. In 
such cases it has been proposed to constructa series of tunnels 
with thin walls and galleries on either side of them for the 
reception of pipes and electric wires, or to place the pipe 
galleries below the roadbed of the railway. Such a plan, 
however, would necessitate the removal and re-laying of 
present pipes and wires, entailing enormous expenditure. 
and also great inconvenience. 

Mr. Blanc’s system allows of the pipes remaining undis- 
turbed and places the roadbed, tracks and railway below 
them, suitable supports being provided to maintain the 
pipes and wires in position. 

The manner of carrying out the work consists in build- 
ing a structure of stone or iron below the street level and 
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upholding the ordinary paved surface, this structure being | girders to the side walls. These beams are placed at a} The stations are placed on the railway level and extend 
divided horizontally into two parts, the lower one contain- | sufficient height from the foundation to perm‘t railway | back transversely to the structure into intersecting streets 
ing the railway tracks, and the upper one at the ordinary | cars to pass under them. A space above them is left, form- | or other suitable and unoccupied spaces. By this construc- 
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FIG. 1.—BLANC UNDERGROUND RAILWAY SYSTEM—STANDARD SECTION. 


pipe level and of such depth and capacity as is adapted |inga gallery to receive necessary pipes and wires and | tion the pipe gallery will never interfere with the station, 
for proper distribution of the various pipes, wires, etc. | allow of the passage of workmen. and at intersecting streets the cress pipes enter transverse 
By this arrangement of lower railway tracks and}; A sewer is intended to be laid on the track level on one | openings into the pipe gallery of the structure. With 


upper pipe gallery the cost of construction  is|or both sides of the tracks, and is the only pipe system | branching structures the pipe galleries are correspondingly 
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FIG. 2.-WAY STATION. 


branched, and in both cases being above the railroad tracks, 
there is no need of deviation of tracks around structure as 
is the case in systems employing side pipe galleries. 

This system is especially adapted for the application of 


materially reduced and the entire width of street! which would require to be relaid. This sewer may be cov- 
is available for railway tracks, enabling the structure | ered over, forming a track where inspectors and repairers 
to be completely within the vault line and thus | may be safe from passing trains. 

not endanger the house foundation. A series of columns | In the pipe gallery, above the beams, are placed‘ the 
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FIG. 3.-EXPRESSIAND: WAY: STATION. 
placed in the centre of the sub-way supports girders, over { pipes of all descriptions and electric wires of all classes. | electricity as the motive power, and perhaps to present 
which extend transversely beams carrying the roof, The| By reason of the gallery extending across the whole width | advantages which the earlier methods did not contain. 


tunnel thus formed is horizontally divided into two parts | of the structure, the same system of pipes can supply both This, or some modification, may eventually be successfully 
by transverse beams extending from the lower part of the | sides of the street, employed in the main thoroughfares of our large cities, 
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On Electric Motors in General Railway Work.* 





BY DR. LOUIS BELL. 


The title of this paper makes it sufficiently evident that I 
do not intend to indulge in retrospection, except in so far 
as is necessary for illustration, but shall turn my attention 
to what is now a probability of the future. 

The electric motor for street car service is an accom- 
plished fact, as some hundreds of miles of road in daily 
operation bear witness. So far as practical success is con- 
cerned, the electric railroad is past the experimental stage 
and is in the beginning of the commercial era. Many 
improvements will be made in the future, as they have 
been in the past, and the direction which some of the 
improvements have taken suggest and emphasize the prob- 
abilities I am going to discuss to-night. 

First we must notice that in a large measure the running 
of single cars has been abandoned except on small roads 
and heavy grades. A good proportion of electric railroads 
now regularly use trailers attached to their motor cars, 
and sometimes trains of two or more. To meet this demand 
for trains rather than single cars a heavier type of motor 
has been introduced and even heavier ones are being pro- 
jected. A powerful motor car with a couple of trailers 
attached cannot fail to suggest to the mind a possibility of 
a still more powerful car at the head of a procession of a 
couple of baggage cars, two or three day coaches, and as 
many more sleepers. Enough experiments have already 
been tried to show that motors nearly or quite as powerful 
as an ordinary locomotive can be readily made and 
handled, The power is in our hands, the possibility of 
using it on a grand scale seems nearer day by day, and we 
call up the aforesaid procession of cars to our minds’ eye 
and instinctively ask ourselves: Why not? 

Beside knowing the general properties of our present 
electric railroad, we are now in a position to make a fairly 
good estimate of its operating expenses. The best dis- 
cussion of this which has yet appeared is the recent paper 
by Mr. O. T. Crosby (1). His results are worth the careful 
study of any one interested in the particular subject now 
before us, and while some of his data were necessarily im- 
perfect, they give a very good general idea of the facts. 

Some recent changes in street railway practice may 
prove suggestive in this connection. First, we must notice 
the growing use of large and powerful compound wound 
generators. An ordinary shunt wound machine is ill 
suited to railway service, on account of the very great 
variations in load, and consequently in voltage; nothing 
short of compound-winding can or does keep the voltage 
reasonably constant, and the change is a most decided im- 
provement. Besides this, the voltage in general use has 
been constantly rising. Less than two years ago, a well- 
known electrician said that he did not favor the use of 
more than 400 volts for railway work; there are now many 
roads on which from 525 to 550 volts at the station is the 
the rule; and pressures as low as 400 volts at the station 
are quite the exception. 

This increase in voltage is probably a distinct advantage. 
In the early days of electric railroading, a couple of years 
ago, the art of insulating armature and field coils was by 
no means as highly developed as it is now, and I think we 
shall soon reach the point where the voltage used for rail- 
way work will only be limited by considerations of public 
safety, and only, therefore, when overhead circuits of bare 
wire are used. It is gratifying to learn that at the Kansas 
City convention it was agreed to adopt, as far as possible, 
a uniform standard of 500 volts for railway work. We are 
quite certain now that 500 volts cannot be classified as a 
dangerous potential, at least, if the current is a continuous 
one ; how much higher than this the limit of safety lies we 
do not know, though it is quite certainly below 1,000 volts. 
Increased voltage means increased efficiency in distribution, 
and increased efticiency of motors if we can secure the 
necessary insulation. If we are ever to use powerful motors 
at a long distance from the generating station, the neces- 

ity of high voltage is apparent. The possibility of using 
high voltages need not be questioned, for in the experi- 
ments of Deprez and the more recentexperiments at Krieg- 
steten, potentials from 2,000 to 6,000 volts were quite suc- 
cessfully used. The necessity for high voltage may compel 
us to use Gramme armatures to secure insulation, but there 
is no serious obstacle. 

Another recent important improvement in motor work is 
the very general use of carbon brushes, which has facilita- 
ted the operation of railway motors in a most remarkable 
manner. I mention these various improvements because 
they apply directly to the problem we are to discuss—the 
transmission of large amounts of power over considerable 
distances to fast running trains. 

In looking at the possibility of handling large trains 
with motors two questions naturally arise before we can 
even consider the advisability of attempting it. First, can 
we readily build a motor to handle railroad trains at rail- 
road speeds ? To this question I think we can unhesi- 
tatingly answer yes. The experiments of Mr. Daft (2) on 
the New York elevated road make it very clear that we 
can build motors large enough to do the work with every 


* Read before the Chicago Electric Club, March 17, 1890. 
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hope of success. In those experiments trains of the ordi- 
nary weight for elevated work, were handled at a speed 
higher than that required by schedule time. Aside from 
this, stationary motors of equivalent size are already in 
use in mining operations. In fact with large motors, say 
from 50 to 150 h. p., we should expect to obtain rather 
greater efficiency than in the sizes more generally 
used. 

We should expect, theoretically, to obtain a rather higher 
weight efficiency with the larger machines. In practice 
very many manufacturers do not increase the weight 
efficiency with the size of the machine. The reason for 
this I do not know; possibly because a machine of lower 
weight efficiency is sometimes cheaper to build. This 
question aside, there are certain advantages of a practical 
nature in using these large motors. When a motor becomes 
too large to be put under an ordinary car body, and a spe- 
cial motor car is constructed to hold it, it works under 
conditions very much more favorable to smooth and suc- 
cessful running, for it is far less exposed to accident and 
the continual small troubles arising from dirt, than an 
ordinary street car motor. Then, too, it is possible not 
being cramped for space, to arrange the whole motor out- 
fit in such a way that it can be given close and careful 
attention. 

The second question before mentioned is, can we rely on 
a motor with anywhere near the same feeling of certainty 
as on a locomotive? A couple of years ago we should have 
been compelled to answer this question in the negative, 
but the great and rapid improvements that have been made 
in insulation and the various details of construction, make 
one hesitate in giving that answer. We must remember 
that dynamos of corresponding size are in daily use, and 
frequently run months, many hours a day without the 
necessity of shutting down for any purpose whatever. 
Given a powerful motor placed in a motor car where it 
can have as close attention and as watchful care as any 
dynamo in a central station receives, and I know of no 
reason why it should be subject to break downs, or require 
frequent repairs; to be sure, a motor is subjected to sudden 
and violent changes of load, but if well made to 
begin with and taken good care of, I do not think we 
should have good reason to fear its being unreliable. The 
case is notat all comparable with that of ordinary street 
car motors, which beside lacking even a_ reasonable 
amount of care, are subject to dirt and dampness to a 
degree that makes it wonderful that they do not break 
down oftener. A motor placed in a special motor car, and 
properly protected, ought to run as successfully as a 
stationary motor, and thus, unless grossly overloaded, give 
singularly little trouble. 

Putting aside then these questions, as those that can be 
reasonably answered in the affirmative, we come to ano- 
ther vital question : Can the requisite amount of power be 
transmitted with a tolerable degree of economy, to the 
distances reyguired? This question we are now in a posi- 
tion to answer. If is apparent, I think, at first sight that 
we cannot expect to distribute over very long distances 
without a frightful sacrifice of economy. The electro 
motive forces used are somewhat limited by the possibili- 
ties of insulation, and economy of long distance trans- 
mission can only be secured by very high electromotive 
forces or an enormous’ expenditure of copper. The im- 
mediate solution of this difficulty is to operate the line in 
sections of reasonable length, and this of course can 
easily be done. This at once raises the question, what is 
reasonable length? And to answer this question, ~e should 
have to investigate each special case in detail, for the 
most economical length of section would involve the rela- 
tion between the loss of power in transmission over a long 
distance, and the increased expense of shortened -sections, 
aratio which evidently involves too many variables to 
admit of a general valuation. 

Let me take for illustration a special case: Suppose we 

wish to deliver 100 h, p. to a distant motor, let us assume 
90 per cent. efficiency for both dynamo and motor, and 
that we wish to transmit the power to a distance of 10 
miles on either side of the generating station, using a No. 
0 copper wire as a distributing conductor. We could de- 
liver 100 h. p. at either end of the line, with an efficiency 
of somewhere about 50 per cent., and we should require 
about 24 tons of copper wire for a complete metallic cir- 
cuit. If the motor were moving at uniform speed over 
the line, we should have a gradually increasing efticiency 
until the motor reached the generating station, and a grad- 
ually decreasing efficiency after that, until it reached the 
further end of the line. 
* The efficiency as it passed the station would be 81 per 
cent., and the mean efficiency over the whole line, conse- 
quently, about 65 per cent. In this case I have assumed, 
in addition, an electro motive force of 1,200 volts at the 
motor terminals at the end of the line, an electro motive 
force not at all impracticable for large motors. It is, 
therefore, clear that a 20-mile section could be worked 
with a fair degree of efficiency, even using a conductor 
no larger than No. 0 wire. Using a larger conductor, 
it would be possible to work a section considerably 
longer. I merely mention this instance to give an ap- 
proximate idea of the losses of long-distance transmission, 
and will introduce a computation for a section of more 
practical length later. 

A question that naturally comes up in this connection is, 
whether it might not be possible to obtain the best results 
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by means of a constant current motor and generator. I am 

aware that I am trenching on danger: us ground, but un- 
less the doors are locked before I close this paper, I have 
hopes of escaping in the mélee. The mechanical difficul- 
ties of keepmmg a long line in order for real series trans- 
mission are, I think, too formidable to make this 
aspect of the question worth discussing, until they shall 
have been effectively disposed of for short distance 
work. 

If we were only operating, however, one motor per section 
of line, in other words, transforming the system into a 
real block system, Iam not at all sure but that the con- 
stant current motor could be very successfully used, al- 
though its application to railroad work is as yet new. 

A curious complication is introduced by the fact that if 
we were to operate a long line of sections, we should find, 
as the inspection of any time-table will show, that on cer- 
tain sections no more than one train would be running at 
one time, while on others several trains would have to be 
operated simultaneously. On these last sections, larger 
distributing conductors would be needed, and a little study 
of the time-table might result ina very considerable sav- 
ing of copper. ~ As the motor used would be a series motor 
in any case, I see no objection to working it at a constant 
current on one-train sections, if anything were to be saved 
by it. 

I will now consider the power which might be required 
and the economy that might be obtained in an actual case, 
taking a single section for an illustration: 

The case which I am going to suppose is a transforma- 
tion of the Big Four line from Chicago to Cincinnati into an 
electric road, so far as passenger trains are concerned. The 
length of the line is a trifle over three hundred miles, and 
I shall suppose it to be divided into some ten or twelve sec- 
tions, each with a power station at its middle point. This 
arrangement of the power stations evidently will secure 
the greatest average economy. The road is a single track 
one, and the hypothetical section which I shall investigate 
js the section between Kankakee and Sheldon, Indiana, a 
distance of thirty miles. I take a case of this sort to show 
what will be the actual power required and the proximate 
economy in case of an actual railroad running its regular 
trains on its present schedule time. 

In looking over any time-table, it will be noticed that any 
such given section will only require power at certain hours of 
the day, and a varying amount, according as one or more 
trains may be operated at the same time. Having worked 
out the times for supplying power and the probable 
amount, I shall then investigate the probable economy of 
an hypothetical electrical equipment. 

Looking over the tim2-table of the Big Four line, be- 
tween Kankakee and Sheldon, it appears that passenger 
trains are on that section during the following hours : 
11:25 a. M. to 12:35, 1:40 to 3:10, 10:25 to 11:32 P.M., and 
again in the early morning from 3:20 to 4:30. From 1:40 
to 3:10 two trains are simultaneously upon the section ; at 
all other times only one train would have to be operated at 
atime. Looking further we should find that, by changing 
the time of two local trains from Kankakee to Sheldon, 
which do not connect with anything, and by changing that 
time only a few minutes, it would never be necessary to 
operate more than one train on the section at a time. Mak- 
ing these changes, the hours of supplying power would be 
10:25 a. M. to 3:10 P. M., 10:25 to 11:32 P. M., 3:20 to 4:80 
A. M. The problem then resolves itself into supplying 
power enough to operate an ordinary train at the usual 
speed, and at a maximum distance of 15 miles from the 
power station. 

Let us now suppose the motor to work at 1,500 volts at 
its terminals at the end of the section. The power required 
to operate the train would be about 200-250 h. p. at the 
average speed, consequently the current transmitted over 
the line would be 100-125 ampéres. 

Of course we might suppose any number of hypotheti- 
cal line equipments, but I shall confine myself to one in 
which the amount of copper required will not be specially 
forbidding. I shall suppose a line wire No. 0, connected at 
short intervals toa bare trolly wire of silicon bronze or some 
similar alloy. The conductivity of this system is more 
than equivalent to a single wire No. 000, on which I should 
base my calculation. I should suppose track and ground 
systems to be made in the ordinary way. The length of 
conductor on each side of the central station would be 
about 79,000 feet, and the fall of potential for 100 ampéres 
over this distance would be a little over 500 volts, the 
generator, therefore, would have to develop a little over 
2,000 volts, and the line efficiency at the terminals of the 
section would probably be somewhere near 75 per cent. 
The average line efficiency for the entire section would 
probably be somewhere near 85 per cent. The total amount 
of copper required for the section would be about 110,000 
pounds, including insulation, or about 3,600 pounds of cop- 
per per mile. 

With, therefore, this amount of copper, which seems not 
at all excessive, we should have an average line efficiency 
of about 85 per cent. Now assume a commercial efficiency 
of the generator of 90 per cent., and assume for the effic- 
iency of the motors and gears 80 per cent., which for 
motors running at high speed and with infrequent stops, 
does not seem an excessive estimate; the mean commercial 
efficiency of the combination would be a little ahove 60 
per cent. In other words, taking into account all sources 
of loss, we should probably have an efficiency of a little 
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over 50 per cent. from the indicated horse power at the 
engine, to the power supplied at the axles of the car. 

Now let us look a little further and see the amount of 
power which would have to be supplied to the section which 
we have been considering. Looking over the time-schedule 
wesee that power is required for almost exactly seven hours, 
and to supply the 200 h. p. necessary at the train, we should 
have to furnish about 400 h. p. indicated at the power sta- 
tion. We should, therefore, furnish 2,800 h. p. hours to the 
section under consideration, and we should have the ad- 
vantage of being able to use compound condensing engines. 
These engines ought to be able to furnish the indicated 
horse power hour on two pounds of coal, the coal required 
for our supposed section then would be 5,600 pounds for the 
24 hours. Banking fires between runs would consume some 
little coal beside, but with proper engines and good firing, 
the 2,800 h. p. hours ought’ to be furnished on three tons 
of coal. For express speeds of course 200 h. p. would be 
too small and coal consumption would be larger, while the 
line efficiency would be slightly lower. Still in our sup- 
posed case we would count on a mean efficiency of 50 per 
cent. from indicated horse power to train, for while fast 
trains would entail greater loss in the line the average 
figure would not be seriously lowered. This amount is 
probably a trifle less than would be required by the loco- 
motives doing the same work. Seven to eight pounds of 
coal per car, which is a fair estimate for passenger trains, 
and as we may take the trains to average five cars, the 
amount required on the section per train would be from 
1,000 to 1,200 pounds, or for the six daily trains probably 
7,000 pounds. There would probably be even in this 
extreme case a shight saving of fuel. 

We are now in a position to form a tolerably clear idea 
of the probable cost of equipping such a section as we have 
been discussing. We shall require for equipment a 400 
h.p. compound condensing engine and dynamos to match, 
then we shall require, as before mentioned, a little less 
than two tons of copper per mile. In return for the in- 
vestment in these items, we get an average commercial 
efficiency of a little over 50 per cent., and the question to 
be raised is the exceedingly practical one, Will it pay? We 
gain the advantages of being able to use a very economical 
engine and of being able to dispense with a certain num- 
ber of employés. To make these gains we content our- 
selves with an efficiency of 50 per cent. 

It is worth noting, too, that the mean efficiency of such 
a section cannot be raised toa very high figure, for the 
reason that even with the small amount of copper specified, 
most of the loss is in the double transformation affected by 
dynamos and motors and not in the line. 

If the amount of copper were doubled, we should still 
have to be content with a total commercial efficiency of 
about 60 per cent. : 

In Mr. Sprague’s very able paper (3), read before the Na- 
tional Electric Light Association, he has pointed out the 
economy secured by multiplying power stations and using 
shorter sections. The practical way to put the question of 
economy to be thus secured is this, Will it pay to double 
the expenses for power stations to save three-quarters of 
the outlay on copper; or will it pay to double the cost of 
power stations for the sake of saving the above proportion of 
the power lost in the line? This view is necessarily somewhat 
limited, for in the case of compact systems the saving can 
be effected without anything like doubling the cost of 
power stations. Without going into detailed estimate, it 
would seem doubtful whether there would be much prac- 
tical economy in an extensive system of power stations, 
The three-wire system suggested by Mr. Sprague in the 
same paper is a much more practical way of securing 
economy, and may come into extensive use. On a double 
track road, such as we have in suburban or elevated roads, 
this three-wire system could be operated to very great ad- 
vantage. 

Let us now look at the locomotive a little for the pur- 
pose of seeing whether we are going to gain enough in sav- 
ing coal and wages to pay for 40 or 50 per cent. energy lost 
in the various transformations of the electric system. 

There seems to bea widespread popular delusion to the 
effect that the locomotive is an exceedingly uneconomical 
machine. On the contrary, the figures of actual tests 
show that the locomotive compares very favorably with 
ordinary non-condensing engines of similar size. Several 
locomotive tests made in New England a few years since 
gave the horse power hour on between four and five pounds 
of coal, or with the evaporation of less than 30 pounds of 
water. Figures obtained with the Strong locomotive show 
even better results, some of the runs being made on less 
than four pounds of coal per indicated horse power, and 
the average result being most remarkable. 

Vario us foreign experiments point in the same direc- 
tion to show that a well-cared-for locomotive will give 
the horse power hour on 27 to 30 pounds of water. Even 
the small engines on the New York Elevated road, work- 
ing as they do with an average horse power of only 38 per 
cent, of the maximum, still ‘consume only six and two- 
tenths pounds of coal per horse power hour ; and no engine 
could be put to more trying service, for nearly 60 per cent. 
of the power used on a round trip is used in getting up 
headway at stations. 

As it is now, then, the locomotive appears to be rather 
more economical than the average non-condensing single 
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engine, but if the locomotive is ever pushed hard by any 
other motive power, it will be developed in the direction 
of compounding. We have already enough tests of com- 
pound locomotives to form a pretty distinct idea of the 
saving that can be effected. In the series of experiments 
first tried in Russia, several years ago, to determine the 
efficiency of a Gompound locomotive, the average of 
the results obtained shows that the horse power hour was 
obtained with the evaporation of a little less than 25 pounds 
of water. The indicated horse power ranged from 160 to 
260, and the mean saving in steam over ordinary locomo- 
tives, was about 20 percent. Some of the experiments gave 
the horse power hour on less than 28 pounds of water. 

Reports from compound engines tried in India are not 
quite so favorable, the economy in fuel being only 13 per 
cent. A long series of tests of the Von Borries compound 
locomotives in Germany gave an average economy of fuel 
of 16 per cent., so that on the whole, we must conclude 
that in the matter of efficiency the compound locomotive 
gives about the same results as any other compound non- 
condensing engine. 

It would appear then that the saving of fuel effected in 
the electric system would practically be that due to the dif- 
ference between condensing and non-condensing engines. 
The saving in fuel would probably be about one-half. The 
saving in employés would be comparatively small, as two 
or three men would be required to operate each power 
station. 

The margin of economy, therefore, between an electric 
system and locomotives appears to be about enough to bal- 
ance the losses in the transformation in the electric system. 
This latter, however, has two additional advantages that 
tend to economy. In the first place, a somewhat cheaper 
grade of coal can be used with a stationary engine, because 
better firing is possible. In the second place, an electric 
locomotive would have a decided advantage in the matter 
of weight efficiency which insures a slight economy in 
power. Ishould say that an electric locomotive of the power 
we have been considering, would weigh from thirty to fifty 
per cent. less than an ordinary locomotive with its tenders. 
One instinctive.y asks if this lighter weight does not mean 
decreased tractional power? And hence, does it not work 
to the disadvantage of the electric locomotive. This 
opens the question of tbe effect of using the rail 
return for the current which supplies the power. Most of 
those who have studied the subject, think that the adhe- 
sion is somehow greatly increased by the passage of the 
current from the wheel to the rail. So far as lam aware, 
there are no experiments under anything like working con- 
ditions, which give us a definite idea of the facts. That 
the general opinion is well founded, I have little doubt, 
and in looking over some of my note books, I have found 
some experimental evidence. “This was a fact, well known 
I presume, to others who have experimented on electric 
cars, that the ratio between the power required to start a 
car and that required to keep it in motion, is quite out of 
proportion with the results one would expect, judging from 
dynamometer tests on ordinary street cars. I am of the 
opinion that the increase in adhesion even under ordinary 
working conditions, is very considerable. Where very 
heavy currents are used, we know from actual experiment 
that such is the case, as has been shown by Mr. Ries. 

And this naturally raises the question as to the possibility 
of reaching very high speeds by the use of the electric loco- 
motive. Of course in any case increased speed means 
greatly increased power, and the question then becomes 
one of comparative weight efficiency and adhesion. This 
comparison is certainly to the advantage of the electric 
motor; but we must remember that the limitations upon 
railway speeds to-day are not those set by mechanical diffi- 
culties, but by considerations of safety and economy, and 
these do not change in any marked degree with a change 
in the motive power. If it would pay to run railroad 
trains at an average speed of a mile a minute, it would 
have been done long ago, and there is no reason to expect 
that the use of electricity would quicken the running time, 
unless the public demanded it, and felt quite safe and reas- 
sured at the prospect of being hurled through space at the 
rate of a hundred miles per hour, or thereabouts. If there 
should be an imperative demand for very high speed, I 
think one may roughly estimate that the use of electricity 
would nearly double the speeds now in use, but the ques-! 
tion of these very high speeds is purely a question of dollars 
and cents, for, as a rule, very fast trains are not found to 
pay particularly well. 

In the case of a suburban road the saving in wages would 
be considerable, since one power station would suffice for 
the whole system, and the same, of course, is true of any 
large system operated from a single station. The Illinois 
Central suburban trains, for example, might be run elec- 
trically with great advantage to the public and probably 
to the company. Smaller and more frequent trains would 
work wonders in the suburban traffic, and the absence of 
smoke and dust would be a blessing to residents along the 
Lake front. 

I have been considering up to the present the sort of rail- 
road work most unfavorable to electricity, that is, general 
work over long distances. There are, however, certain 
cases in which, even now, electricity could be employed to 
great advantage. For example, take railway lines be- 
tween neighboring cities, where the passenger traffic is 
large and frequent trains are run. If there were two com- 
peting roads, one operated by electricity and the other by 








steam, I should expect at least 50 per cent. more travel on 
the electric road, by reason of its freedcm from dirt and 
smoke and attendant inconveniences. The same, I think, 
would be true in the the case of very many suburban 
roads, and in these cases where the distances are compara- 
tively short, I should expect lessened running expenses by 
the use of electricity. More especially would this be true 
if electric braking should ever be put into successful use. 
Up to the present, however, it has been one of the things 
very beautiful in theory and attractive in experiment, but 
which no one has cared to attempt employing. 

The case, however, where an electric system would work 
to the very best advantage, is the elevated railroad. In 
such a case we have a compact system which could be 
supplied from a single power station in the most direct and 
economical way. The damage toneighboring property 
would be enormously lessened, and the present objections 
to an elevated system would be in a great measure re- 
moved. Of the success and economy of an elevated elec- 
tric system, there can be no reasonable doubt, and I 
would go so far as to say, that in view of what can be ac- 
complished by electricity, there is no reasonable excuse 
for permitting the use of ordinary locomotives on an ele- 
vated system. The question has never been properly agi- 
tated, but if it were, I can see but one possible result. The 
difficulties of running an elevated system by electricity 
are immensely less than those encountered in the opera- 
tion of a great street car system, like that in Boston. In 
particular the bugaboo of electric railroad men—repairs, 
would dwindle into insignificance; for lifted from the dirt 
and mud of the street, an electric motor can readily be 
given such care as would reduce the repairs to a compara- 
tively small figure. 

Let us look into the gain that could be made by using 
electricity on an elevated line. It is, I think, a peculiarly 
favorable case, and we, fortunately, have the facts and 
figures at hand to determine its probable advantages. I 
will put aside for the moment everything except consider- 
ations of economy and running expenses, and I will 
turn to the New York elevated system for our facts. 

The locomotives on the Manhattan railroad work under 
conditions anything but favorable to economy. They are 
on duty 20 hours per day, and of that time steam is ad- 
mitted into the cylinder but 6 hours. The full horse 
power of the engine is 185, the mean horse power is said 
to be 70.3, asa natural result of this the coal consumption 
is high, being 6.2 lbs. per horse power hour. Now, let us 
count the cost of fuel for each engine, and we have an 
average consumption of 435 lbs. of coal per hour. What 
coal consumption will be required to furnish 70.3 mechan- 
ical h. p. on an electric system of distribution? In the 
first place, we shall have the advantage of being 
able to use triple expansion condensing engines and the 
corresponding coal consumption is about two pounds per 
horse power hour. This would mean something like 15 
pounds of water, certainly a reasonable figure. I shall al- 
low 125i. h. p. to furnish the 70.3 h. p. required. This cer- 
tainly is a liberal estimate, meaning as it does an efficiency 
of only 56 per cent. from engine to car. This allows 90 per 
cent, efficiency for the dynamos, 90 per cent. efficiency for 
line and a little less than 70 per cent. commercial efficiency 
for the motors. This estimate is surely within safe limits, 
for if 90 per cent. is high for the line, surely 70 per cent. is 
low for the large motors, for at least this figure can be 
secured with a good street car motor. 

Against then 435 pounds per hour of coal required for the 
locomotive, we have 250 pounds of coal per hour required to 
furnish the same power to the train electrically; and be- 
side, the coal required for the locomotive is of a higher 
grade than that which would be used with a stationary 
engine, for it has been found best on these small loco- 
motives to use a rather high grade of coal, whereas I have 
estimated the coal consumption for the stationary engine 
on -the basis of a cheap coal, having an evaporative power 
of 7 to 7.5 pounds of water per pound of coal, and costing 
less than $2 per ton in New York. Bearing in mind these 
figures, we see that the saving of fuel must mean considera- 
ble. The coal for the New York elevated road costs over 
$700,000 per year. In view ot the facts I have just set 
forth, I think on a conservative estimate there will be a 
saving of $400,000 per year by generating the power at the 
central station and distributing it electrically. This means 
lessening the operating expenses of the system by a very 
perceptible amount. Aside from the bare cost of fuel, the 
saving and handling of coal and ashes and furnishing 
water, will be no small item. 

But even this great saving in operating expenses would 
not represent the saving which could be effected in operat- 
ing a new elevated road by electricity. In the first place 
the damage to adjoining property would be enormously 
lessened by avoiding the noise, smoke and dirt of a loco- 
motive. In fact, I believe that the saving in the cost of 
right of way would go far toward paying the expenses of 
equipping the road electrically. But this is not all. The 
use of locomotives makes necessary the use of larger train 
units. Larger train units mean, on the score of safety, 
running at rather less frequent intervals, and that in turn 
means giving up that as yet unrealized ideal of rapid tran- 
sit, small trains running at such frequent intervals that it 
would never be worth while to run for one. With lighter 
trains running at more frequent intervals, the strain on 
the supporting structure would be greatly lessened, and 
the load more uniformly distributed, consequently the 
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whole structure would be made light in appearance and 
reality, costing considerably less and being far less un- 
sightly than those now in use. 

Taking this into account, it seems very probable that an 
electric elevated railroad could be built and equipped at a 
less cost than if it were to be operated by steam. The 
great ease with which small train units are handled on an 
electric system should of itself be the strongest possible 
recommendation. 

The question naturally arises, how’ could we equip an 
electric elevated road to secure the best results? This opens 
a wide field for discussion and I can only enter it to give 
you my own personal views on some points which might 
be of advantage. Personally, I do not believe in the single 
car as the unit of transportation, firstly because it increases 
the cost of equipment enormously, and secondly because 
in running at a high rate of speed it is inconvenient to run 
independent cars as close together as is necessary to secure 
proper accommodation. On the other hand, I do not be- 
lieve in long and heavy trains. The necessary speed for 
the service being known, I think the best general result 
wou obtained by using as many small trains as could 
be con @niently operated at the required speed. By small 
trains I mean trains consisting of motor car, and say, two 
or three light passenger coaches. Iam a firm believer in 
a motor car, rather than motors placed under each car, for 
the very practical reason that motors isolated and placed in 
a separate car can be given immensely better care than 
would ever be received by a motor hidden beneath an or- 
dinary car. If we are tosecure the minimum, of repairs 
and the fewest possible number of break-downs, I think it 
must be done by giving the motors steady and careful at- 
tention, and I believe this end can best be reached by a 
separate motor car, so constructed that the motors and all 
the running gear can be under constant inspection. I see 
no objection to a com- 
posite motor car con- 
taining compartments 
for passengers, provid- 
ed the above condition 
is fulfilled, but Ishould 
hesitate to use on a 
system requiring high 
speed and very fre- 
quent trains, motors so 
placed that they can- 
not readily and imme- 
diately be reached in 
case of accident. As to 
electrical equipment, I 
think the problem is 
not particularly diffi- 
cult. The size of the 
motor to be used must 
be regulated by the 
train unit proposed. 
Perhaps for the unit 
suggested, two 30 h. p. 
motors would answer 
as well as anything. It 
should be remembered 
that isolated as the ele- 
vated track would be, 
it would be practicable 
and safe to use higher 
potentials than is cus- 
tomary in ordinary 

street railroad practice. 

The distributing con- 
ductors on an elevated 
system could be ar- 
ranged whatever way would prove most convenient, 
quite irrespective of the present limitations. Neither 
would the amount of copper required be at all prohibitory. 
For example, take ten miles of double track with the 
power station somewhere near the middle point, the wir- 
ing would of course correspond with the number of trains 
to be run, but working on a three wire system, with track 
as balance circuit, the equivalent of two copper rods one 
inch in diameter would serve to handle a very large 
equipment, and still give a high efficiency for the line. 
The weight of this conductor would be about 16 tons per 
mile of double track, certainly not a probibitory amount. 
By using two power stations, this amount of copper could 
be reduced to one-fourth. If the amount should still seem 
too large another interesting possibility appears. Would 
it not be possible to operate an automatic block system of 
series distribution? By dividing the double track into 
sections, and supplying these from one or more power 
stations, it would be possible to avoid most of 
the difficulties of series distribution, without 
sacrificing much in the way of line efficiency. We 
must remember in this connection that the principle 
of electric braking is easier to apply on such a system 
than it is on a system of distribution ata eonstant poten- 
tial, as ordinarily practiced. Electrical braking has not 
been put into operation in a commercial way, but some 
competent authorities have estimated that the saving from 
its use might be as great as 40 per cent. in power required. 
Such saving would be well worth effecting, even if it were 
less than the above amount, unless there should be good 
mechanical reasons to the contrary, and inasmuch as 
working upon the block system would do away with many 








of the objections to series traction, I think, to say the 
least, this line of operation is well worth careful investi- 
gation. In a great city like this, rapid transit is becom- 
ing more and more a necessity, and now, before great 
investments have been made, is the time of all others 
to try to forecast the future, and see to it that the 
rapid transit given the city is the very best that 
modern enterprise can secure. I think we may feel 
sure from what has already been done, that we need have 





THE GLOBE FAN. 


no fear of the economy of an electric elevated system, 
and there is no good reason therefore, why it should not be 
tried. People do not look forward with pleasure to having 
a smoky, hissing locomotive spluttering by their windows, 
nor do they contenfplate with delight its train of cinders, 
ashes and grease deposited on the heads of the long-suffering 
passers by. Property owners do not enjoy the prospect of 
such a noisy, dirty, neighbor as an elevated road operated 
with locomotives is, even at its best, and there is no reason 
why they should be called upon to tolerate the abomination, 





NEW ARMINGTON & SIMS DOUBLE COMPOUND ENGINE. 


when nearly all the objectionable features can be removed, 
not by sacrificing anything, but by gaining at almost every 
point. 

The reform cannot long be delayed, it is only a question. 
of who will be the first to display the necessary enterprise 
and energy, and give this city a system of rapid transit 
suited to its needs, and to the age in which we live. 

To sum it up I would state my firm conviction that the 
most of us will live to see electricity come into extensive 
use in general railway work, certainly’ for special and 
suburban roads, possibly for long through lines. 
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The New Globe Fan. 





The demand for ventilating apparatus for artificially 
supplying cool and fresh air during the hot and sultry 
months of summer has brought about the introduction of 
numerous fans of varied patterns and construction. 

One of the latest forms is that which has been recently 
placed upon the market by the Globe Fan Company, of 
this city, and is exceedingly compact and efficient, and, 
at the same time, of low cost. 

The fan shown in the cut is specially intended for at- 
taching to the ceiling, although this company manufac- 
tures similar forms of fans adapted to stand upon the 
desk or table. 

It is made of brass, nickel plated and nicely finished, and 
is constructed to be driven by any motive power, but is 
especially suited to the electric motor. 

The speed of the fan is intended to be from 750 to 1,000 
revolutions per minute, when a very perfect ventilation 


is obtained. It may be placed upon ceilings up to ten feet 
in height, and larger fans are made for more lofty rooms, 

The rotary portion of the fan revolves upon pivot bear- 
ings, and near the top is placed an oil cup of the same style 
and finish as the body of the fan. This is filled with oil 
which feeds to both of the bearings. 

The fan blades are screwed tothe body and secured by 
jamb nuts. The base is handsomely decorated, giving a 
neat and elegant appearance, and rendering it suitable for 
use in fine buildings and residences. These fans are 
especially adapted for ventilating. rooms of all kinds, and 
purifying the atmosphere of chemical laboratories and 
factories of acid fumes or the like. 
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Armington & Sims New Double Compound Engine. 

The introduction of the dynamo electric machine has 
called for special types of engines particularly adapted to 
run at a high and constant speed without loss in efficiency 
or durability.. Numerous improvements are continually 
being effected, and we illustrate in the accompanying cut 
the new double compound engine which has lately been 
brought out by the Armington & Sims Co., of Providence, 
which contains features of interest and merit. 

Among the advantages claimed for the engine, it will be 
noticed that the cranks being opposite, the engine is per- 
fectly balanced and can be run at a high speed without 
wear of bearings or heating; that, as no receiver is needed, 
a higher economy will probably be obtained. The gov- 
ernor, which is of similar type to those used in the other 


well known high-speed automatic engines built by this” 


firm, is very effective in maintaining close regulation 
under varying loads. The peculiar form of the valve pro- 
vides for the quick admission of steam, and the large 
wearing surfaces in- 
sure it against leak- 
age. 

It will be observed 
that the piston and 
stuffing boxes employ- 
ed are very easily ma- 
nipulated, which is an 
advantage over en- 
gines of the tandem 
type. 

Ina test in which 
appliances for meas- 
uring with the great- 
est exactitude and pre- 
cision the amount of 
steam used were pro- 
vided, it was demon- 
strated that the engine 
ran on 17.25 pounds of 
steam per horse power 
per hour, during a five 
hours’ test. 


A large number of 
these engines have 
been built for the gov- 
ernment and for for- 
eign shipment. Some 
of them on board the 
new cruisers of the U. 
S. Navy run atas high 
a speed as 800 revolu- 
tions per minute. 
These engines have 
given the greatest sat- 
isfaction, and the expectations as to their success have 


been more than realized. 
So 


Alteration in the Conductivity of Various Metals 
after a Lengthened Exposure to a High Tempera- 
ture, 





The alterations in the conductivity of pure copper, alu- 
minum and magnesium, and of commercial zinc and Ger- 
man silver, after a lengthened exposure to a high tempera- 
ture, have recently been investigated by J. Bergmann. 
Discs, 70 millimetres in diameter, were heated to 300 deg 
C.,and maintained at that temperature for one hour and 
then allowed to slowly cool. The conductivity of the cop- 
per was increased by something like 2.4 per cent. by this 
process, that of aluminum, magnesium and zinc being in- 
creased respectively by 5, 6.8 and 2.4 per cent. The con- 
ductivity of the alloy was, on the other hand, diminished by 
about two per cent. These results are somewhat similar 
to those obtained for iron by Mr. Tomlinson, and which 
were set forth in his paper on ‘‘ The Effect of Repeated 
Heating and Cooling on the Electrical Resistance of Iron,” 
read recently before the Physical Society of London. Mr. 
Tomlinson, after successively heating a specimen <f iron 
wire several times to 100 deg. C. and allowing it to cooi, 
found that the specific resistance at 17 deg. C. had di- 
minished from 11,162 to 10,688 C. G. S. units, a decrease of 
about 25 per cent. 

Rapid Transit for Boston.—The subject of providing ele- 
vated railroads for Boston is still before the Legislature, there 
being four petitions now before the street railway committee, 
namely the Riley, the Mack, the White and the Meigs. No im- 
mediate prospect of decision is expected, f 
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Some Points in Dynamo and Motor Design.* 

Though the recent progress in dynamo construction has 
been of a highly satisfactory character, there still remain 
several points affecting design which have received but in- 
adequate attention, and to which reference is seldom made 
outside the drawing office. In the present paper a few of 
these unsettled points will be brought before the Institu- 
tion, in the hope that a full discussion will enable us to 
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spreading of the induction, it is necessary to assume the 
air gaps as having an extension beyond the polar area 
equal to ‘8 of the distance between the armature core and 
the polar surface. Of the induction produced in the mag- 
net cores, only the portion N, which through the 
armature and is enclosed by the coils at the brushes, is 
serviceable, the lines of force which choose a path outside 
the armature constituting a stray field which cannot be 
utilised. In the above expression v, is the ratio 
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MAGNETISING FORCE IN AMPERE-TURNS. 


Fic. 


make some progress toward a solution of the various | 
questions raised. 


1. MAGNETIZING FORCE FOR A SIMPLE MAGNETIC CIRCUIT. 


Foremost among the factors which have contributed to | 
the progress of recent years has been a more perfect com- | 
pa of the laws of magnetic induction, and now, | 

nowing the magnetic properties of the iron with which | 
we deal, it is a perfectly easy matter to determine the mag- 
netizing force required to produce in any simple magnetic 
circuit of given configuration a specified induction. The 
formula of Drs. J. and E. Hopkinson, which was published | 


of the induction in the magnet to that in the 
armature, the total lines induced being therefore v, N. 


Since in cylinder armatures some of the lines stray through 


the internal opening, in these the induction in the air gaps 
will be greater than N. If we callv, the ratio of the lines 
in the gap to the lines in the armature, the lines in the 
former will be v, N. 


the functions f (),1(%%) etc.,are read directly off 
a C 


Le 
the curves, Figs. 1 and 2, where ordinates give the induc- 
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in the Philosophical Transactions in 1886, is now adopted 
Y most designers who desire to economize their time. | 
_ Reduced to ampére-turns, this formula for the magnetis- 
ing force is: 
N v,N 
‘A, = — * olen 
1 Lf ( a ) + LD, 8 a + 


bef (2*) +L,f ("2 ee 


a» ds 


Here A, isthe magnetising force; L, L,, L,, and Ly are 
the mean lengths, in centimetres, of the separate parts 
which constitute the magnetic circuit—comprising in this 
case armature core, air gaps, magnet limbs and yoke— 
while a, a,, @,, and a, are the cross sections, in square 
centimetres, of these several constituents. Owing to the 


a paper 1 read by W. B. Esson, Member, before the Institution of 
Electrical Engineers, London, Eng., Feb. 20, 1890, | 





| To be quite accurate, we should know the exact 
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tion per square centimetre, and abscissee the comment 
ing ampére-turns required per centimetre length. These 


curves are reduced from the results of Dr. John Hopkinson. | 


2. MAGNITUDE OF THE STRAY FIELD. 


The expression in 1 gives a general formula for any con- 
figuration of magnetic circuit, but in order to employ it, 
we require to know the values of v, and ¥,, or, in other 
words, we must know the magnitude of the stray field. 
istribu- 
tion of the field, for in any particular machine v, has 
evidently a different value at every part of the cross 
section. In the absence of actual measurement, however, 
its mean value can only be guessed at from a knowledge of 
machines of similar type. 

The value of v, in different types of machines depends 
not only cn the shape of the magnetic system, but on the 
paren of adjacent masses of iron in bed plates, bearing 

rackets, flywheel, etc, Calculations undertaken with a 
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view to ascertaining its value from a knowledge of the 
shape of the machine, without reference to previous ma- 
chinés, are necessarily of a laborious character, and the 
labor in the end leads to no great accuracy. But I find 
that a very close approximation to the truth may be ar- 
rived at by taking the known value for some particular 


Fia. 3. 


type of machine, and considering step by step the effect 
produced in the stray field by the changes in the dimen- 
sions and shape. It must be remembered that no two ma- 
chines of the same type have exactly the same value of 
v, unless their dimensions correspond in every particular. 
Every alteration to the patterns, and every modification in 
the details, introduce a new value for this ratio. Our cal- 





Fig. 4. 


culations, therefore, must be to a great extent guesswork. 
We cannot help it. If the guess is a good one, we congrat- 
ulate ourselves on the soundness of our judgment, or on the 
accuracy with which we make our calculations. If itisa 
bad one, we write to the forge about the annealing of the 
iron. 

The values v, have been ascertained for the following 
machines; and it will be found, probably, that for all 


HOA) 
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modern types they lie between these limits. With these 
values to guide us we cannot go far astray in new designs. 








TABLE I.—STRAY FIELD IN DIFFERENT DYNAMOS. 

pees — | 
Name of ma- Field. |Armature. Remarks. ae 
ae rn 
es |— aie | | 

— 

} | Edison-Hop- Single magnet,/Drum. ...|/Poles next bed 
——+ tT _ kinson.....| 2-pole.......... we SRF 1.32 

| | Siemens...../Single magnet.|Drum...../Yoke next bed 
| 1 . i: Soa | plate tae $5 1.30 

—7 ‘6 T —— Pheenix ..... Single magnet,|\Cylinder...Yoke next bed! 
2-pole (fig. 8).. OR Rae 1.32 
Phoenix..... Double magnet, Cylinder...|Horizontal ve tid’ | 1.40 

— “ 1 ~ a ee | 2-pole (fig. 3).. 

Manchester. | Double. maguet,|Cylinder...|Bed and one pole 
~ a — 1s | ee >. <essas cast together... 1.49 
| T Victoria .... Dea magnet,|Ring...... Ordinary pattern. 1.40 

|. SEM, a rsacndes , 

: | bo | > Ferranti..... Daas mngnet, Ce reless/Ordinary pattern 
| multipolar....} disc......| (alternating).... 2.00 

IRON | er ae eae f 
od | zx The measurements of the Edison-Hopkinson and Man- 
poe chester machines were made by Drs. J. and E. Hopkinson, 
— of the Victoria by Mr. Mordey, of the Ferranti by Dr. W. 


E. Sumpner, and of the Phoenix by myself. 
When the linear dimensions of a machine are increased 
in the same proportion, v,, remains approximately unal- 
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tered. Suppose, for example, that all the dimensions of a 
magnetic system are increased n times. If the induction 
per square centimetre is the same, the total flux of lines 
is n,. The cross section of all the paths for stray lines are 
increased to n*, and the distances between adjacent surfaces 
are increased n times. The lengths and eross sections of 
the stray paths are therefore increased in the same propor- 
tion as the useful paths, and the ratio between useful and 
useless lines is unchanged. 

If, the length of the magnetic circuit remaining the 
same, both dimensions of the cross section are increased n 
times, making, the, area, n*, the total flux through the 
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oe M. 
machine is n* ; and since the cross sections of the stray The Social Side of the Electric Railway, do not say that it will banish these competitors from the 
ths are n* times greater, the value of v, remains as scene, but I do maintain that its superiority will quickly Sa 
Sefore. BY T. C. MARTIN. gain it the decided preference. Iam always suspicious of It cs 
If the length of every part of the magnetic circuit isin-| A month or two ago we had the pleasure of listening in | 22 invention or improvement that is going to knock out min 
creased in the same proportion, while the cross section re-| this hall to a most interesting paper by Mr. S. Dana Greene | everything else, like a charge of dynamite. History is But 
mains the same, v, is increased somewhat, owing to the| on the devlopement of electric traction. I had pre-| 4gainst an such phenomenon. What we do see is a _limi- oles 
increase in the cross section of the stray path, If the di-| viously promised the secretary of the Society a paper on | tation of the antecedent methods and appliances to the citie 
mension of either factor of the cross section is increased, | the same subject, but I felt it would be useless for me to| Sphere within which they are most useful and economical. ditic 
while the other is unchanged, and the length of t).e mag-| traverse the same ground again. Mr. Greene spoke with} The old is restricted to its proper place and function as by Stat 
netic circuit remains the same, v, is reduced, its r eduction | authority, and not as one of the newspaper scribes, and I | @ Ting of fire; the new goes on making its own kingdom =00 
depending upon the ratio of the two factors of the cross | was glad to learn from him and accept most of his con-| Until at last its boundaries of achievement are also deter- that 
section. : |elusions. I recognize the fact, however, that he dealt with | mined. Thus, as Tennyson puts it, ‘God fulfils himself in the 
As the exact value of v, is a matter of some doubt until | the topic mainly on its technical side, as a specialist of ex-| any ways, lest one g custom should corrupt the neds 
the machine is built, it may be instructive just to notice | perience, and that there was still a very important branch world. 5 5 : ‘ ena 
upon what the difference in the calculated flux through | of the subject on which a few helpful words might be said| , The first of the social considerations to which I would ual 
the armature, and the actual flux as modified by an error | namely, the relation of the electric railway to the pub-| direct notice, is the effect on the public of the adoption of adop 
in the estimation of the stray field, depends. Assuming | lic and to social conditions generally. electricity as a motive power for street railways. The mitt 
that we can measure accurately the path of the induction| Few of us stop to think of the enormous difference that struggle for supremacy in urban passenger work has fecti 
in the armature—often a matter of uncertainty—the | facilities for travel make in our lives. I do not refer to the | already narrowed down strictly to the horse, the cable and com 
magnetizing force for the armature and the airgap can be | opportunities and appliances for long journeys, but to the | the electric motor. As everybody knows, steam motors are cane 
determined independently of the magnitude of the stray | simple everyday transportation that we calmly accept as a completely out of favor for use within city limits. Their can 
field. The magnetizing force to be allowed for the mag-| prime condition of existence. It is probably safe to say glorious record of half a century in long distance travel W 
nets depends, however, on the amount of stray field we | that everyone of us came here to-night, and will go home, | 40es not deceive anyone dwelling in a city as to the that 
assume. Imagine that in designing the machine we esti-| without depending on our legs to make the trip. But this | SU rable defects and nuisances of noise, smell, ales 
mated a certain value for v,, which turns out, | js altogether modern, and tothe generation immediately | Smoke, dust, steam escape, oil drippings, etc., plast 
when the machine is built. to be too low. Now| preceding ours would have seemed as unlikely as that,| Which may be more readily tolerated, remotely, in waa 
the reduction in the flux through the armature due to | from total lack of exercise, our legs should become atro-|the open country. Perhaps I am wrong, but I believe of th 
this error will depend upon the magnetizing force required | phied and own no function of pedestrianism. Yet now | We shall not see any more steam roads in New York, and owe’ 
for the magnets as compared with that required for the| that we have enjoyed the advantages that the mears of| that, imposing as are the statistics of the Manhattan ps 
rest of the machine, and on the difference in the magnetiz- | artificial locomotion already familiar gives us, we want | ¢levated system of to-day, they will be eclipsed in a very linen 
ing forces necessary for the induction inthe magnets under | more. The Harlemite does not consider it rapid transit | few years by those of the newer form of electric locomo- offen 
the real and assumed values of v,. If these two quantities | unless he goes from City Hall Square to the rocks and| tion. And may not the same be said as to the horse: bette 
are large, the error will be considerable, increasing as the | goats above Mount Morris Park in an hour and a half, and There are now close upon 15,000 horses engaged in hauling laied 
magnets are more saturated, and as their resistance in pro- | his discontent with the steam railway on stilts becomes | Street cars around this city. It is high time that every outiie 
wrtion to the other components of the magnetic circuit | daily diviner and deeper. The citizen of Brooklyn is not | 0D€ of these was dispensed with, as well for its own sake tivats 
increases. If the difference in the magnetizing forces for | satisfied to be reduced to a despairing calculation | a8 for that of the city, whose air it assists in polluting and to a 
the real and assumed values of v, is small, the converse|as to whether he is after ail better off by| Whose population it aids in driving into exile. Allowing i. 
holds good, the error being small in proportion. Inthe|being jammed and gouged on the bridge than by | 22 average space of 40 square feet to each horse, or a stall nates 
Edison-Hopkinson machine, for instance, the magnetizing | balancing on one trodden toe upon the old ferry boats, be- 9 feet by 44 feet, we find that in stall space alone those olives 
force a pn for the magnets is rather over one-eighth of | fore he can reach his little vineclad, mortgaged home at | 15,000 horses occupy 600,000 square feet of floor in their Or. if 
the whole machine, and the value of v, is given in the! {he back of the East end. And as for the Jerseyman, it is stables. These horses are required to operate some 2,400 thie 
table as 1.32. If in this machine an erroneous value | needless to say that of all the ills of his wearisome daily | C@™%—an average of about 7 to the car if every car were coal 
of 1.25 had been estimated in designing, the /| travel, he is able to commute only one. Still, we are in-| 12 Commission at once, which is not at all the case. But on fe 
diminution of the flux through the armature, with | finitely better off in choice of location for our homes than | €Ve? if nearly all the cars were wanted, an average of 10) duit 
the calculated ampére-turns so allowed for, would be only | were the people of Manhattan before us, who knew not the h, p. each would be ample in the central station of an differ 
about 2 per cent., 7. ¢., the machine, to give the same out-| elevated railroad, and never gladdened their eyes with the electrical plant, to bring us a liberal allowance of 25,000 oar 
aut, would have to run at 765 revolutions instead of 750. | majestic spectacle of the platform of Brooklyn Bridge at a h. p. But here comes in the remarkable though not un- we @ 
f the magnets were saturated toa greater degree, or con- | quarter to six on a wet March night, with the cable broken familiar fact, that a steam plant will go into much mai 
stituted a larger proportion of the magnetic resistance, the | an If you will take the trouble to invite the candid | less space than an animal power plant of equal capacity. storag 
error would be correspondingly greater. ; opinion of the ‘oldest inhabitant” as to the vanished Mr. C. J. Field, who is known to many of you as a hodie. 
It must be noticed that the values in Table I. are given at | Broadway stages, the early street cars, and the ancient constructing and mechanical engineer, informs me ohne 
the working saturation of the machine. As the bending | ferries, you will learn that we have scored a distinct that his recent practice shows that a generating tem.” 
the magnetization curve of the iron becomes more pro-| advance. That is why we all want something better. electrical plant for 20,000 h. p., to operate all the witht 
nounced, r, increases. In actual machines we work above| This is a barbarous age we live in, but we havea fore- | Street cars of this city, could easily be placed in a building from 
the bend, and with a reduced saturation, v, would be less | taste of the civilization that awaits our descendants. We | 100 by 150. The engines and the dynamos would be in one 
than given in the table. In practice, differences in the | are beginning to learn that luxury is a relative term. A | Placed on the first floor, and the boilers on the secoud hak 
quality of the iron lead to much greater errors than are | hundred or even fifty years ago there was no such thing as floor. The generators in such a plant would be multipolar. alata 
likely to arise from an error in the estimation of the stray | luxurious travel. Washington came to New York to be 500 h. p. each, directly connected to the engines, and each auth 
field. ‘installed as president.in a manner that a fastidious} Would be of a vertical triple exansion type, of 500 h. p. Welle 
3. SYMMETRY OF THE FIELD. drummer might now despise. De Quincey was willing to| each. This gives only 14 square feet to the horse power, they r 
as : . a ie i ia | Bive tive years of his life for an outside place on a stage|@nd we may offset the space for feed, etc., by that for vo off 
It is of some importance to obtain a symmetrical field | Coach that carried down from London through the English | Coal, etc. Ihave tested these figures by those of recent cane 
through the armature, as it is only when the field is SYM- | counties the news of a great event. We save our five years electric light stations in actual operation, and they are aoe 
metrical that the armature is electrically and magnetically | and our health, and get all this thrill we want, by blocking found to be very fair and reasonable. It might be ob appro' 
balanced. Looking at Fig. 3, it will be observ rr 4 | up the sidewalk on Park Row, and reading the newspaper | jected that all the power would not be bunched in this sheet 
line A B, draw n diametrically across the armature div we | bulletins as they cover one another on the boards like suc-| Wa; but even with half a dozen generating stations of It is 
it into two halvés, which are perfec tly similar as regards | .ocsive waves ot emotion, rolling in from the unseen but 2,000 h, p., there would only be an increase in space re- ee 
distribution of field; and, generally, this is true of all ma-/| tangible, throbbing distances. We know what the past| quired of about 10 per cent. From this remarkable but ana 
chines in which there is a double magnetic circuit. ag 'was. The blizzard of two years ago brought us down to strictly proper comparison, we can form an idea as to the chiefly 
is here no tende a of the armature to move laterally 0 | the normal average conditions of semi-savagery in locomo- | economy © real estate, bearing in msnd also the fact that is not : 
the field, prov idec its centre is concentric with the bore | tion as it prevailed prior to the introduction of the steam | horse car stables are generally wooden or brick sheds, only be op 
of the polar cavity. But with single-magnet machines it | 544, conditions that need all the glamor of the romancist | One or two stories in height, while an electric plant may olsen 
is different. ee ___ | to be made even tolerable as a_picture to the New Yorker | be run up ashigh as an apartment house or an office build ments 
In Fig. 4, for example—which is about the worst | who boards the Pullman special for the South. and has ing; just as ornate without, just as clean within. conn 
form of magnet, on account of the section being) jad his pleasure in Florida, and returned, before the storm ence there can be no mistake in the statement that oan’: 
reduced at b to half what it is at a—there is a strong | that was in progress when he left has gone eastward to electricity 18 a direct boon to the urban opulation that the ‘én 
upward magnetic pull, producing abnormal pressure | discover Europe. clings to the city, loves the city life, and that, if crowded inal 
on the bearings, which may under some circumstances | “What steam has been to long-distance travel in replac- | Out from it into the country suffers all the pangsof banish- daily 
lead to serious trouble from heating. Most makers of ing the stage coach and the sail, electricity is in turn to} ment. Indirectly, too, it is a further boon, because with nis 
single-magnet machines have experienced some trouble urban travel in replacing the hurse car and the cable road. horses a great portion of the district surrounding the car a 
from this cause, and have adopted, with more or less suc-| Tater in this paper I will indicate the manner in which stables is also spoiled for human habitation. The whole dana 
cess, some means of curing the evil. A remarkable instance | electricity may sooner or later realize the best and bright- | Tegion within what I would define as ‘‘ the area of smell deunaa 
of the os due to magnetic _pressure on the bearings | est promises made on behalf of the transcontinental steam | i8 unsavory and unhealthy the year through, and the aie b 
was recently brought to my notice by M. Heilman, of the | pjijroad; but our first thought is as to electrical travel | COMsequence Is, that while the taxing and renting value of lass di 
Société Alsacienne de Construction Mecaniques, of Belfort. it is lessened, the death rate isrun up. ‘* Do not insult a S 


In the inverted machines first constructed by this company 
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within towns and cities, and the manner in which it affects 
social relations, by modifying as with the harlequin wand 


respectable animal who has come from the country to do 
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the magnet cores, Fig. 5, were of wrought iron, on the top| oF tranformation all the conditions to which we have here- | bis share of the work of the world,” says one authority, flowers 
of which were fitted cast iron pole pieces of comparatively | tofore been subjected. ‘‘and has brought with him the memory of the sweet hills casa wi 
small mass. From the look of the thing one would expect | 7), speaking of this great advance of electricity as ap- and skies, at least, by immuring him in one of those rel 
avery considerable downward pull, and in the case of | jie to the comfort and convenience of man, I do not | ¢Tamped, ricketty, rotten, slovenly, damp dungeons, where lawa ff 
some machines of 60,000-watt capacity the pressure on each | Wish to be understood as praising a perfect thing. We|® dumb beast would lose his self-respect and his ccurage. fot 
bearing due to magnetic pull reached the high figure of | 9). jn the early stages of practical electric locomotion. beneath an oppressive weight of miasma, and hideous, ovale 
1,500 pounds, This, of course, led to serious heating, and | me pioneer work has been done by young men, still gloomy, nasty confusion.” And so say all of us, and all flight 
in later machines the cylindrical wrought iron cores have |among us, much too near their salad days to fall into the of us are glad to note a vast improvement in this respect. pee 
been continued to the top of the machine, as shown in Fig. reminiscent vein. It is barely three years ago that I had The stables are better ventilated now, as a rule, but the bela 
6, being fitted with cast iron she'ls, which, together with myself the honor of bringing before the American Lasti- trouble is just there. If they were not so well ventilated are an ¢ 
the wrought iron limbs, form, when bored out, the polar | tute of Electrical Engineers the first statistics published | the n2ighborhood would be sweeter and would be fitter for man to 


cavity. It will be noticed that the reduction in the section 
of the wrought iron due to the boring out is very small, 
and I am informed that in this design the evil of heating 
has been completely abolished, a practically symmetrical 
field being produced. The machines are of the drum type. 

In waded machines of the single magnet type 
there need be no trouble, however, from magnetic pull on 
the armature. The first essential is that the section at the 
thinnest part of the magnet be reduced as little ‘as possible. 
The form in Fig. 6, for example, where this is carefully 
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on American electrical railways, when I seized with brazen 
audacity upon every bit of a track that could possibly 
bear inclusion as a road. I would be understoed rather as 
appearing in advocacy of an improvement, in many re- 
spects crude, but which is not yet appreciated even as it 
stands. We of the electrical industry have a great duty 
in this respect, of preaching the advantages of electric 
locomotion, in season and out of season; and by our per- 
sistency we can help the art along. The phrase that good 


| wine needs no bush was not coined by an American ad- 


human beings to live in. 
» horses may suffer longer. 
An objection I may anticipate is that, after all, such 
large generating plants would not be desirable with their 
huge smoke stacks, their discharge of gases, etc., upon the 
atmosphere, their receipt of coal and their removal of ashes. 
I would reply that it is by no means necessary for the 
ylants to be, as the stables must be, right upon the main 
ines of travel. They would, by decided preference, be 
located near the water’s edge, out of the way. Moreover. 
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attended to, may be cited as an example of good design; | vartiser. and the idea that electricity will make its own| the stacks would be, as they are to-day in large electric vivified 
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Since the induction always takes the path of least resist-| thot has yet subserved the needs of mankind. Elec-| far beyond perception. Perhaps the familiar smoke stack coma 
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ration may not cause unequal distribution of the tield, will thing else that has been tried for urban travel has revealed | @@ not fit to compare with smoke stacks near them. Son taal 
be obvious. ; | objections and disadvantages the more keenly real- Much that I have said under this head with respect to practice 
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it is deficient in some things that electricity possesses 
to a pre-eminent degree. It has been a forerunner fo! 
electricity. It 1s not only enormously costly in its first in- 
The 
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It cannot greatly vary its own speed. Anelectric car is so 
manageable that it will reverse in its own length or less. 
But the greatest trouble of all with the cable is, that it is 
always the one thing, while there are very few towns or! 
cities that are alike in offering just the rigid Procrustean con- 
ditions it meets. There are about 50 cities in the United 
States with a population of over 50,000, but there are between 
700 and 800 street railway companies, if not more; so 
that even if all the places in the first category could justify 
the heavy expenditure on a cable system, there are 
hundreds of others unable to do so. We need not wonder, 
then, that at their last convention in Minneapolis, the 
street railway men gaveelectricity such a hearty welcome, 
adopting the enthusiastic if not elegant language of a com- 
mittee report, which said that it ‘‘filled the bill to per- 
fection.” Nor need we wonder that the street railway 
company in Minneapolis has just thrown aside an unused 
cable plant that cost $400,000, and is putting in electric 
cars and over 100 miles of electric road. 

Why does electricity ‘fill the bill,” and in a manner 
that interests the public? Well, for the reasons given 
already and for others. It is above all things flexible, 
plastic, protean. It can be applied in half a dozen different 
ways, and be absolutely safe for human life in any and all 
of them. The street railway may be equipped with an 
overhead system for supplying the current to the motors, 
and to that system, well built, with trim ornamental poles, 
lines well run and guarded, little or no objection can be 
offered. The air is God’s: own insulation; we know none 
better, none so cheap, and a wire is well insu- 
lated up aloft. The Bostonians, who are people 
setting no small store by their refined, acute and cul- 
tivated taste, have adopted poles and wires in preference 
to the hideously ugly lattice-work tunnels we have 
in New York to hold up our elevated roads, and I ad- 
mire them for it. It is possible that Boston may have an 
elevated road, but if so it will be a handsome electric one. 
Or, if the overhead wire be objected to, as it may, there is 
the conduit system, which is fully able to give a good ac- 
count of itself if well put in and plenty of money be spent 
on it. Tt is true that the wires are not exposed in the con- 
duit system, but otherwise there is not much operative 
difference between it and the overhead methods. There 
may be difficulties in heavy, wet or snowy weather, but 
we shall see them all overcome. Or should this or its 
modifications again be found fault with, there is the ideal 
storage battery system, where each starts out ‘‘on its own 
hook,” an independent. self-contained unit. I don’t 
exactly know why we call it the ‘‘ideal  sys- 
tem.” It is either within reach or beyond. If 
within reach, it is not ‘‘ideal,” but ought, speaking 
from the public standpoint, to be adopted wherever there 
is actual need for it. It may be a trifle expensive, but 
that is certainly not one reason more why the public 
should do without it. It may be somewhat difficult to put 
and keep in order. ‘‘Coaches, Sammy,” said the elder 
Weller, sententiously, to his son, ‘‘coaches is like guns— 
they require to be loaded with werry great care afore they 
go off,” and thatis about the case with the storage battery 
cars. But they do go off, and we know from the approval 
they have met with that they do hit the mark of popular 
approval,—and that is one of the main things I am talking 
about to-night. 

It isin one or other of these systems or modifications of 
them that electricity will become familiar to the public of 
this country in street railway work. It will, I think be 
chiefly for a long time to come the overhead system, which 
is not costly to put up, is not expensive to maintain, can 
be operated economically at about half the running 
charges of animal power, and fully answer the require- 
ments of the vast majority of our thriving, intelligent 
centres of trade and manufacture. All these methods are 
safe, and none of us ever heard, or expects to hear, that 
the currents of 500 volts they have employed has taken a 
single human life. The motor-cars cannot ‘‘explode,” the 
daily papers to the contrary notwithstanding. They 
scatter no dust or ashes; they do not litter the 
streets with offensive refuse, but rather ozonize 
the air; they are pleasant to ride in, and they do not 
damage the paving. They require good tracks for 
their best operation, and naturally make their worst show- 
ing on the automatic mud sprinklers that so begutter the 
roadways in this city. But the roadbed between the tracks 
they never touch. It might as well be a continuous plot of 
flowers. In the outskirts of Boston some of the electric 
cars whose aerial wires run hidden between the overarch- 
ing trees, have their tracks laid down on a narrow green 
lawn for three or four miles; and at a remove of but a few 
feet, it seems to the spectator as though the cars were 
gracefully skimming over the smooth grass in effortless 
flight, like low-darting, even-poised swallows. 

[have just spokenof the outskirts of Boston, and this 
brings me to another important point wherein electric cars 
are an element making for the public good. They helpa 
man to get farther away from his business, and yet bring 
him nearer to’ it. ‘‘Rapid transit,” by their means, is no 
longer a deceiving phrase, or the proud monopoly of one 
or two big cities. The smallest city in the country is at 
once given a command it never had before over the terri- 
tory around it. The smallest storekeeper or the humblest 
clerk can revel in the sweets of rural life if he wish. His 
electric car, running at 15 or 20 miles an hour, will give 
him more of home life—a few more golden minutes with 
the children in the morning, an earlier return to the wife 
at nightfall. The whole social atmosphere of the place is 
vivified and the social bonds are knit closer, as they always 
must inevitably be where the facilities of travel are in- 
creased and the opportunities of intercourse are multiplied. 

Nor is this all. Rapid transit of this nature opens up a 
number of districts that before were practically se cemeelie 
for residential purposes. There are few of us who care to 
practice the ancient forin of dissipation known as early 
rising, agreeing rather with Charles Lamb in the idea that 
to rise with the lark or go to bed with the sheep is a popu- 
lar fallacy. There are still fewer of us who, even for the 
sake of rural delights, care to isolate and immure ourselves 
in remote suburbs reached with difficulty. In vacation 
time, it is true, we often seek the loneliness of the woods, 
or the solitude of the mountain, that we may commune 
with Nature and hear the still small voice of our better 
self ; but when we are doing the world’s work 50 weeks in 
the year we want to be handily situated for reaching 
our desk or bench. If a man lives in the city, he pays 
a high rent and takes Irish views of the landlord 
question. If he lives far out, and wastes his time in 
travel, he is in hearty sympathy with the eight-hour 
movement. I lock upon electric roads, _there- 
fore, as likely to prove a beneficial agency in the more 


equal distribution of a happier population around any cen- | 
tre, thus increasing the return on outlying property, while, 
by the encouragement of retail trade, enhancing the profit 
of the area lying within the region thereafter more legiti- | 
mately restricted to business occupancy. I have watched 
with much interest the manner in which electric roads 
have already thus developed suburban areas. Booms are 
not a particularly healthy feature of progress, but they 
may be, and not infrequently are, genuine and real, and I 
know nothing more likely to bring on a real estate boom of 
the best character with permanent results than the instal- 
lation of a well-managed electric road, enabling a man to 
leave his work at six o’clock and be sitting down to his 
supper seven or ten miles out, if he wish, under his own 
roottree at 6:30. 

Having thus discussed the effects of electric roads on the 
community and on the individual citizen, I will adda 
word as to their effect on the wonderful impersonal 


ously by the turn of a switch the exact degree of power 
that he wants; he can apply his brakes readily; and if he 
needs to run backward up hiil he can do so sitting down at 
his switch. It is not necessary to expose him to the 
weather. His fears as to running people down are materi- 
ally lessened by the gain in control of the car and by the 
further fact that an electric car takes up only half 
the space on the street that a horse car and 
its team do. The work is not less safe than cleanly. 
You may remember that when steam roads were started in 
South Carolina, one of the negro drivors tied down the 
safety valve and then sat on it. Asa result, cotton bales 
were placed between the locomotive and the coaches to 
protect the passengers in case of explosion. The new 
driver was, however, still on the wrong side of the bales. 
In electric cars both driver and passengers are free from 
harm. John Bright once said that the safest place on 
earth was a first-class carnage in an express train; but 





entity, ‘‘capital.” If all that I have said be true as} 


to the general benefits, it follows that the wealth and 
ease of the community are materially increased; but what 


I refer to now is not the direct enhancement of values, so | 


hard to trace out, though so palpable, but the stimulus 
given to saving habits by the better opportunities of 
investment. Careful analysis of the working of electric 
roads goes to prove that when operated with skill and 
discretion they are fifty per cent. less expensive to run 
than horse railroads are. What does this mean? One 
thing it means is that many roads can be built that would 
be out of the question with horses. Another is that roads 
not paying can be placed on a dividend basis. In 
1888 out of nineteen horse roads reporting in New York 


city, ten showed a deficiency. Last year their net earnings | 


were much better, but it is evident that a horse road is not 
always a mine of wealth, though it may be of fertilizers. A 
third point is the establishing of a new class of investments 
of a solid, enduring nature. It is within everybody’s 
knowledge that the accumulation of capital tends constant- 
ly to the reduction of interest toa minimum. There was a 
time when the long stocking and the iron chest were the 
common bankers for the savings of the timid; and the cap- 
ital that was bold earned the double reward of its bravery 
and scarcity. As Walter Bagehot, the economist, has 


remarked, the English people have always wanted to put | 


their money into something safe that will yield 5 per cent. ; 
and this is undoubtedly one reason why English capital, 
free and fluent, is so much a power in the finance of the 
world, and why so much comes this way. As Mr. Bagehot 
says: ‘‘In most countries most men are content to forego 
interest, but in more advanced countries at some times 
there are more savings seeking investment than there are 
known investments for.” It is thus in America, so far as 
‘* safe” investments are concerned, and by safe I mean 
such as do not require the active care and ceaseless 
thought of the capitalist, but may be held by trustees, 
widows, hospitals, universities, savings banks and the 
like. The competition of capital for the best class 


of government bonds, municipal bonds, railroad stocks, | 


etc., has reduced the earnings’ on these to a very low 
figure, whether in America or England or Germany; 
and the result is that we see to-day, as never before, 
the planning of enormous trusts and gigantic indus- 


trial enterprises, which represent in no small degree the | 
endeavor of capital or savings still to enjoy its wonted in- | 


come, but in newer fields. Now, I look upon the street 
railway business of the country, under the regime of elec- 
tricity, as offering one of the best opportunities for local 
dapital, and for what may be ner 

local savings, which might otherwise lie around in napkins, 
like the unjust steward’s talent, and be of no use to any- 
body. The capital in street railways in America to-day 
reaches from $175,000,000 to $200,000,000. If the state- 
ment I have made as to the superior economy of electrical 


power be true, how much greater becomes the earning | 


capacity of this investment, how much greater are the 


attractions held out to construct the hundreds of | 
new roads that are still wanted and will be called for as | 


our towns and cities grow. Of course, I am aware that 
it may be said that this showing might lead to a de- 
mand for lower fares. It might, but the public is intelli- 
gent enough to know that other things are more necessary, 
such as better cars, with better heat and better light, im- 
proved tracks, faster running time and shorter headway, 
so that the fifteen hundred million passengers on the street 
railroads every year may travel in all safety and comfort. 
Street railroads are peculiarly suitable as a field for 


local investment. Their operation can be watchedall the | 
time. They run under a man’s eye when he is on the| 


street, or past his window when he is home. He knows 
something of their officials; he can influence the domestic 
legislation they are subject to; he can assist in more ways 
than one to swell their earnings. 

The next important point to which I would direct your 
attention is the effect that the electric railway has upon 
the employés of the service. It cannot be denied that the 
iutroduction of electricity in this respect marks a decided 
advance in the social condition and aptitudes of a large 
body of men. I have never yet met with anybody or any- 
thing that could place the work of a horse car driver in a 
favorable light. One certainly could not fairly expect a 
man who spends the day with nis nose at the tail of a car 
horse to realize a very high ideal of life and duty, 
especially when the whole of his work is done under 
conditions exhausting alike to temper and _ physique. 
It is outdoor exposure the whole time, whether in 
summer heat or winter blast. Half the time it is an 
exercise of sheer brute strength, and no car driver 


believes in his heart that a horse power is only 33,000 | 


foot pounds a minute. His aching wrists and dislocated 
shoulders tell him that Watt was far below the mark in 


putting it at that figure. And then, the worry of the street | 


traffic. We have all of us noticed the conscientious persist- 


ence with which draymen and coachmen will keep on the | 


car tracks in front of acar. An investigation made two or 
three years ago in Chicago showed that at one point in the 
streets there, 97.6 of the street traffic sought the railroad, 
while at another it was 874, at a third, 90 per cent. Against 
such odds the driver, with his restless or apathetic team, 
has to make his way and keep to the running schedule ; 
fighting all the time with the fear of an accident either to 
his car or to some hapless foot passenger. 

With an electric car, the matter 1s not one of muscle and 


brawn, but of average intelligence and ordinary readiness | 


of decision. A better class of men are wanted and forth- 
coming, or the same men are relieved from physical wear 
and tear, and thereafter can earn their Soba in the sweat 
of their brow and not that of their body. A woman might 
easily run an electric car. The motorman gets instantane- 


the organization of | 


to-day it may be fairly affirmed that no vehicle can 
‘compare as to freedom from danger with the electric 
street car. 

A feature of this refinement of the work is that it must 
necessarily be attended by better pay for the higher intelli- 
|gence and skill. Mere brute strength does not command 
| good wages nowadays, except in a prize fighter, and the 
further we get away from animal conditions the better do 
we find the status of the individual or the occupation to be. 
The remarks made above as regards the drivers apply 
equally to the staff at the generating plant. People some- 
times wonder why there are so many hostlers around car- 
stables, but when you remember that well-kept car horses 
work only two hours and a quarter daily, you will see that 
they need a good many attendants at the stables durin 
the other twenty odd hours. In place of these grooms an 
hostlers you have, with an electric plant, a skilled force of 
steam engineers and mechanics, each trained for the special 
function which the principle of the division of labor has 
shown him to be best qualified for. 

And here let me inject the pertinent remark, that this 
new and successful development of electricity is one reason 
more why the mechanical engineer and steam engineer 
should master electrical principles and practice, whether 
for the high walks of his profession or for the humbler 
duties of running a plant. The coming of electricity, 
and its application to light and power, has afforded a 
|grand stimulus to steam engineering in every depart- 

ment, and may not improperly be claimed to huve cre- 
ated the modern high-speed engines. Sir William Thom- 
son has said that the electrical engineer is nine-tenths 
a mechanical engineer. To this I will add a corollary, 
and say that the mechanical engineer may be a master 
in these new electrical fields if he will only add the one- 
tenth to his education. The time is at hand when the me- 
chanical engineer will not be considered worthy of his 
name or his calling unless he is also an electrical engineer, 
as familiar with Ohm’s law as he is with Carnot’s or Mari- 
otte’s. 

Incidentally through this paper I have referred to the 
effect of the electric railroad upon horses. It has, indeed, 
been most gratifying to see how readily the electric rail- 
|road has rallied to the support of the Humane Society. It 
isa humane society itself. Whether he wished it or not, 
the electrical engineer in this instance 1s conferring a great 
boon on the horse. We sometimes do the greatest good, as 
| we do often the greatest evil, unconsciously, rather than of 
| set purpose ; and so here the inventors of the modern elec- 
| tric motor and the electric car have released the horse from 
one of the most painful and exhausting services that it was 
ever put to. Investigations over along period have shown 
| that with the pavement dry a horse would meet with an ac- 
cident in every 78 miles of travel on granite; in every 168 
miles with the pavement damp, and every 537 miles 
with the pavement thoroughly wet. Unfortunately for 
the horse, though happily for the rest of us, the 
first two conditions generally prevail on our streets; and 
hence the horse has a poor outlook as to accidents. But it 
is not the accident the horse has so much to dread, after 
all, as the constant strain and the pull of a heavy load 
from its dead rest every few hundred yards. It is generally 
admitted by street railway men that car horses fail 
because of this feature of their work, and that it helps to 
cut down their railroad life and utility to the average 
of from three to five years. If you want to see these con- 
ditions at their worst, take Broadway, once our 
pride, now one of the most overrated thoroughfares in 
|Christendom. The pavement is abominable, and the 
horses, like the foot passengers, can be seen struggling for 
a grip on the uneven, slippery stones, all the way from 
/one end of it to the other. The traffic on the street 
is so great that I have noted full cars making a dozen halts 
_and starts from dead rest between Chambers and Barclay 
| streets—two blocks. 1t does not require an expert to fore- 
see the effect of such wear and tear on dniohale, In Cin- 
cinnati, recently, on installing an electric equipment, a 
street railway company advertised its horses for sale for 
family and carriage purposes. I have not observed any 
such advertisements in New York city. The street rail- 
way managers are more modest or more truthful here 
than they are on the banks of the Ohio. The only persons 
likely to regret seriously the departure of the street car 
horses from this city would be horse dealers and feed 
supply houses, and possibly the street cleaning contractors 
though they get their pay, anyhow. 

I might point out that, as a further offset to this dis- 
placement of a certain amount of labor in an elementary 
form, whether that of the horse or the human being in 
charge of him, we have the stimulus given to a higher 
class of labor, not only in the station engineer and motor 
car driver, but in the electrical expert and inventor, 
Society benefits greatly by this, just as it does by the 
superior skill and efficiency implied in the maintenance of 
such a system as that of the Pennsylvania Railroad Com- 
pany. The running of express trains and fast steamships 
demands the exertion of the best qualities cf a man, as 
well in the conception of ideas of improvement as in the 
details of solid construction and vigilant manage- 
ment. Here, therefore, we strike at once into a new 
field of design and invention—one that promises to be 
as large and fruitful as any other known to the appli- 
cation of electricity. There have already been several 
hundred patents taken out on the special subject of electric 
railways, and the whole air is alive with rumors of the 
| ideas and inventions assuming shape. In a year or two it 
| will be a wise motor that knows its own father. Each 
new step is a prophecy of a dozen more. Each new 
patent is a ‘father of its country,” a germ of endless fer- 
tility. We begin to learn our resources. ‘Is there any 
load that water cannot lift?’ asked Emerson. ‘If there be, 
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try steam; or if not that, try electricity. Is there any ex- 
hausting of these means?” 

Now and then I hear the objection that ee would 
be the quicker to adopt electric locomotion if it were not 
so beset and made costlier by patents. This is not 
true, and I have no patience with the spirit that be- 
grudges the inventor his reward. Why do we use the 
great inventions? Simply and solely because they effect 
an economy for us in some way or other chiefly in time or 
money. If they did not, we should care little about them, 
and the inventive genuises of the day would be mere com- 
mon clay to us. ut, on the contrary, the inventor is 
revered and admired, and is encoura by the wealth and 
fame he can earn, Occasionally one hears the expression 
of an idea that the inventor is wanting in public spirit and 
devotion to science because he takes out patents and does 
not invite the world to revel in the mches he reveals while 
he is content to starve over a crust ina garret. A few 
weeks ago, Mr. Edison told me that he had found one of 
his greatest intellectual pleasures in reading ‘‘Evangeline.” 
But why should it be less public spiri for Edison to 
secure a patent on his phonograph than for Longfellow to 
obtain a copyright on his poetry? Why should not Bell 
have a patent on the telephone when Victor Hugo protects 
his *‘Notre Dame”? Is it not as right for George West- 
inghouse to derive a princely income from his life-saving 
air-brake as for Gilbert & Sullivan from their comic operas? 
Shall not Elihu Thomson enjoy some revenue from his new 
art of electric welding, as well as Bronson Howard from 
his ‘‘ Shenandoah”? It is time that the ideas on this 
subject were set in the right perspective. Our inventors 
enjoy the bencfits of the patent system because, like the 
novelists, the poets, the musicians and the artists they 
are public benefactors. They promote the public welfare, 
add to the public comfort, increase the public wealth. 
The field of electric locomotion will be but one more op- 
portunity to demonstrate this truth. There isno patent on 
the horse, but the patented electric motor can beat him on 
every point every day in the week. 

Such then, are some of the reflections to which our sub- 
ject invites us, at this early stage of its development, and 
there is but one other point to which, after this section, I 
shall refer in closing. Before I leave the electric street 
railway, I would again say, as I said at the outset, that 
I am not presenting this latest application of electricity 


as perfect. It is not; on the contrary, it is in develop- 
ment and improvement under our very eyes. It is en- 
deavoring to harmonize with its environment. The ques- 


ions and problems that it opens up are very much like 
the concentric shells of the Chinese ivory puzzle 
balls; and we have not yet reached their core. It 
has one or two family quarrels on hand. The telephone 
is hardly yet on speaking terms with it. But we know 
fairly well where the sohition of each difficulty lies, and 
we are on the way to it. Nor am I in any sense an 
apologist for the shortcomings of our pioneer work. _Elec- 
tric railroad men have lente mistakes, are making them 
now. That cannot be helped. Heaven save us from the 
men who cannot make mistakes; they will never learn. The 
conditions in electricity as an industry change with lightning 
rapidity. A Russian gentleman once remarked of the politi- 
cal situation in Central Asia that it changed every minute; 
and so it is in regard to the onrush and uplift of electrical 
discovery and enterprise. This ay fact explains why much 
of the earlier electric railway work has been of an unfinished, 
unkempt kind. Mr. Charles Francis Adams, some years 
ago, in his interesting little work on railroads, said: ‘‘ It 
is a matter of curicus observation that almost uniformly 
those early railroad builders made grave blunders when- 
ever they tried to do their work peculiarly well; they al- 
most invariably had afterwards to undo it.” This is not an 
excuse, however, for slovenly work. It is better to make 
blunders trying todo well, than in lazily neglecting one’s 
duty, and though it hurts a man who built for eternity to 
see his work ripped out in five years, he has the serene 
sustaining consciousness of ‘right effort and honorable per- 
formance. The electric street railway will the sooner 
achieve its social destiny if the engineering done upon it 
be the highest and best that the art at each instant will 
allow. 

The topic I have reserved for brief final mention is that 
of electrical long distance travel. This is the department 
of the subject in which imagination has not yet sobered 
down into invention. Our fancy still plays around the 
possibilities, and, so far from realizing the social side of 
teletravel, people have not yet awakened generally to the 
idea that it has any serious practical side at all, Our 
patriarchal poet, Whittier, expressed his surprise a month 
or two ago in his ‘ Burning Driftwood,” when he 
wrote: 

** Far more than all I dared to dream, 
Unsought before my door I see; 

On wings of fire and steeds of steam 
The world’s great wonders come to me, 

The steeds of steam are now an old familiar story; but 
the mechanical Jay-Eye-Sees of the coming day bid fair to 
be those with ‘‘wings of fire;” and then our speed may be 
something more nearly approximating that of light. Tt is 
amusing, however, to see how 7, our generation has 
become accustomed to teletravel. Did not the Royal Col- 
lege of Bavarian Doctors seek to forbid railway travel be- 
cause it would induce delirium furiosum among the passen- 
gers, and drive the spectators crazy? Did not an English 
quarterly say: ‘‘We would as soon expect the people of 
Woolwich to suffer themselves to be fired from one of Con- 
greve’s rockets as to trust themselves to the mercy of a 
machine going at the rate of twelve miles per hour?” And did 
not our own General Webb, in 1835, after a railroad journey 
with ladies from Boston to Providence, exclaim in horror: 
‘*To restore herself to her caste, let a lady move in select com- 
pany at five miles an hour and take her meals in comfort 
at a decent inn.” Such alarming and conservative extracts 
have a familiar sound, perhaps, but Ican assure you that 
they are positively of the ancient date mentioned, and not 
extracts from recent New York newspapers, The fact re- 
mains that to-day we have ceased to regard a speed of six- 
ty miles an hour in railway travel as extraordinary, and 
are casting about for the means with which to attain a 
higher rate even than seventy-five miles, of which record 
was made in 1886, on a short run. This acceleration is, it 
appears probable, to be found best or only in the use of 
electrics. for the reason that the electric motor may drive 
directly on the axles,that it need not offer much resistance to 
the air, or smash the track, and that it does not have to carry 
its own suppiy of fuel and water. There are men in this 
audience who have seen such an electric locomotive making 
with ease 120 miles an hour, and who propose to propel it 
at 180 miles an hour. If these things be so—as they are— 
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we know that with electric teletravel the public will have 
to accustom itself to strange new conditions, exceeding, in 
scope and power, those of the last fifty years. The 
change will come in our time, and the present telegraphic 
and telephonic facilities are but an education for it. 
When we can talk instantaneously with friends in Boston 
or Philadelphia over a wire, we resent the inadequacy of 
the means of fast and far locomotion that should enable 
us to meet them fate to face if we wish todoso, When 
we see electric cars in our streets traveling easily fifteen 
and twenty miles an hour, and know that on a clear, un- 
broken, straightaway track we could go from New York to 
Philadelphia or Boston with the same agency and kindred 
apparatus in about an hour, American ingenuity and en- 
terprise will not rest until the thing is done. That will be 
the first stage in the next evolution of truvel. 

At the present time electric street railroads are running 
or building in nearly 150 of our towns and cities, with some 
2,000 cars on about 1,200 miles of track. So far as urban 
traffic is concerned, the new departure has been made. 
Electric locomotion is with us' an assured fact, the most 
civilized form of travel, as the electric light is of illumina- 
tion and the telegraph or telephone is of communication. 
Already over 100,000,000 nickel ballots are being cast 
yearly in its favor, and the welcome to it is universal. In 
the Northwest that brand-new cable plant costing $400,000 
has just been thrown aside to make rogm for it. In the 
South it is saluted with the exclamation of the delighted 
darkey, ‘‘First dey freed de negro, and now dey freed de 
mule.” In New York we are waiting on Providence and 
the Aldermen, but we shall not be satisfied till this city is 
abreast of other communities in the adoption of that which 
has given, in so short a time, so many proofs of its ability 
to promote in every respect the highest social welfare cf 
the citizen. 


—_--sor D> 


Investigation of the State Senate Committee on Gen- 
eral Laws at the Hotel Metropole. 








The State Senate Committee, which is investigating the subject 
of insulation of overhead wires and the advisability of putting the 
wires underground, and which adjourned. two weeks ago, met on 
the 14th inst., at the Hotel Metropole. , Senators Erwin, Cantor, 
Van Gorder, Brown and Coggeshall w: re present. 

J. VAN GEISEN, the inspector of electr'c wires for the Board of 
Fire Underwriters, was the first witness called. He said that the 
Board had special rules and regulations in pears to the wiring of 
buildings, but the companies were not compelled to be guided by 
them. Asa matter of fact, there was no difference in the rates 
charged by the insurance companies on buildings lighted by gas or 
electricity. So far as he knew, there had been very few fires caused 
by electric wires imperfectly insulated. As to the respective merits 
of the alternating and continuous current systems, the witness 
would give no opinion; he considered that it was more a matter of 
how the systems were handled than of what system was used. 

W. A. ANDERSON, superintendent of the Survey Department o 
the New York Board of Fire Underwriters, testified to the bad con- 
dition into which the city wires had been allowed to lapse. Amon 
the causes of this was the keenness of competition that existe 
among electric lighting companies. There was « great deal of 
“underwriters’” wire used, and the quality of the material and 
work in the wiring of many buildings was-so indifferent that his 
board had frequently to advise the refusal of risks by the insurance 
companies. r. Anderson described at length the system adopted 
by the companies and dwelt on the care which is exercised by them 
in making the fullest inquiries previous to accepting risks. 

Senator Brown: Is it true that companies’ insure houses in this 
ay, apa never ask whether gas or electric light or anything else is 
u 

Mr. ANDERSON: No, sir. 

Senator BROWN: Well, I know it is. 

Professor MorRTON, President of the Stevens Institute of Tech- 
nology, Hoboken, said that all the various kinds of currents could 
be used safely if proper precautions were taken. It was a mistake 
to suppose otherwise: it merely resolved itself into the question of 
how much care was taken in onagtion precautionary measures. 

Prof. Morton quoted the remark made by one of the best scientists 
in England that the very eames place in the whole world is an At- 
lantic steamer with the boiler at 1501bs. pressure, because of the pze- 
cautions that are taken. For the same reason it is the fastest trains 
that are the safest. Each system was accom ied by dangers if 
improperly handled, but the sound policy to adopt was to take the 
essential precautions and thus turn the dangers into safety devices. 
A low tension current can do just as much damage in the matter of 
producing fire as any other current. It was just the same with 
electricity as with steam; high pressure steam is dangerous only 
when unprotected, exactly as high tension currents would be under 
analogous conditions. of. orton considered that the ap- 

intment of a supervisory body to regulate and _ control 
che use of electricity was most desirable and essential, as electricity 
was as amenable to control and could be made just as safe as 
steam. He had held the opinion until quite recently that we were 
not yet reaay to bury the wires, but after seeing what had been done 
so successfully in Pittsburgh and elsewhere, and from correspond- 
ence with Sir William Thomson, Mr. Preece, and other eminent 
electricians who were thoroughly cognizant of the views taken of 
the subject in Europe, he had arrived at the conclusion that under- 
ground conductors could now be made entirely reliable and safe. 

Prof. Morton then went into the question of the induction of tele- 
phone wires. The noise in the telephone, he stated, was often 
caused not by induction but by side leaks. Induction could be 
received at a distance of three or four miles, and it had been pro- 
posed to utilize this quality at sea so that vessels approaching 
within that distance could communicate with each other. 

After giving his views on electric welding, on the systen of run- 
ning wires in London, Berlin and other European cities, on the best 
form of conduits, and on safety devices, the witness stated that 
the use of overhead wires in small towns and cities out- 
side the great centres might be made perfectly safe. It resolved 
itself into a question of mechanical engineering, the principal con- 
sideration being the erection of substantial poles. He thought that 
the electrical deaths in New York city had been mainly attribut- 
able to the imperfect and ill-advised system of control which ob- 
tained. Nobody seemed to have enough authority to do the 
right thing at the proper time, and this was the nat- 
ural result of a divided responsibility which was portions to the 
safety of life and property. He deprecated the laying down of a 
law as to what should be done in the future in reference to certain 
electrical principles. He had been consulted sometime ago by the 
Board of Fire Underwriters in the matter of a code of rules for the 
conduct of business. The rules were hardly printed when the de- 
vesomnens in the principles of electricity necessitated their being 
modified, and had they been cast iron rules this modification could 
not have been effected. 

In these days of unprecedentedly rapid electrical progress it re- 
quired not a scientist but a prophet to make laws that will be appli- 
cable to the conditions of a year hence. The main thing, however, 
was to constitute an authority that could deal promptly with exist- 
ing conditions; to see that the maximum benefit was derived from 
our present electrical knowledge, that good work was done, and 
that proper precautions were taken. Soeleame Morton said he 
would write a paper embodying his ideas on the subject, and for- 
ward it to the chairman of the committee. 

Colonel KEARNEY, engineer of the Board of Electrical Control, 
testified as to the progress of the ewer. In alluding to the pres- 
ent position of subway matters in which the Board of Electrical Con- 
trol is restrained from making a contract with the new subway 
company by an injunction, Colonel Kearney said that work was at 
a standstill and it looked as if but little would be done this year, for 
the Commissioner of Public Works insisted that when the new 
pavements were put down they should not be taken up for any pur- 
pose whatever. 

PAUL D. CrRAvATH said he did not wish to make any secret of the 
fact that he was there to watch proceedings in behalf of the West- 
inghouse interests, and he protested against other counsel in the 
room appearing under false pretences. It was only fair that the 
status of gentlemen representing themselves as counsel for a body 
of citizens, but, in point of fact, representing the Edison interests, 
should be clearly defined. He then stated that Messrs. Wheeler, 


Godkin, and Bliss, who declared that they were retained by certain 
parties who had signed a petition in reference to legislation on 
electrical matters, were not so retained, and he put on the stand 
General Collis, whose name headed the petition. 

General CoLLis said the petition had been brought to him a short 
time ago by Henry 


Villard’s private secretary, who asked him to 
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signit. Seeing that it proposed to increase the safety of life and 
wore ty in the city he g ee so,and also got the signature of 

our friends of his in an adjoining office. This was all he did in the 
matter, and he was astonished to be told on Thursday that he and 
his friends were represented at the sitting of the State Senate Com- 
mission by three lawyers. 

Mr. CRAVATH asked Mr. Wheeler if he did not know that Mr. 
Villard, whose secretary had brought the petition to General Collis, 
was the president of the Edison General Electric aeeey. and if 
he was not there purely to represent the Edison interests ? 

Mr. EVERETT P: WHEELER replied that everything he had said 
he believed in as a private citizen. 

Mr. GEORGE H. BENJAMIN submitted a number of cables of vari 
ous sizes which were used in Europe, and he also — copies 
of oe regulations governing electrical affairs in various foreign 
countries. 

The committee adjourned to meet on the following day. 

The first witness on the 15th inst. was: 

Mr. GEORGE A. HAMILTON, who spoke in favor of the under 
ground system in large cities, and bore testimony to the possibility 
of insulating wire to carry safely a vdltage of 20,000. 

Mr. BENJAMIN upon being recalled gave some details as to the 
imperfect manper in which the inspection system of the Board of 
Underwriters had been carried on up to quite recently. Electricity, 
he said, could be made perfectly safe if proper precautions were 
taken The outcry about the dangers of electricity had been 
greatly exaggerated: there had not been as many people killed by 
electricity in the last ten years as were killed last year by dynamite 


explosions. 

Prof. GEORGE W. PLYMPTON gave a history of the steps that had 
been taken in Brooklyn to gu against danger from electric wires. 

Supt. MARTIN, of the New York Health Department, testified as 
to the state of the overhead wires, and the danger to the public 
health of escaping gas, The quantity of gas that leaked out of the 
— last year was put down at 1,000,000,000 cubic feet. 

rof. Morton’s paper containing a number of pertinent questions, 
with — from eminent English electricians, was then put in 
and filed; after which— : 

Mr. WILLIAM MAVER, JR., and Dr. SCHUYLER S. WHEELER gave 
the committee some valuable information on the points at issue. 

Col. BLiss wanted to know why Mr. Harold P. Brown, who has 
the contract for executing criminals by electricity, was not called 
upon to give evidence, and intimated that the committee dare not 
call the witness. Col. Bliss was called to order by Senator Erwin, 
who regarded the remarks just passed as insulting to the committee. 
The chairman stated that a great many people had been invited to 
testify, and the committee were very anxious to avoid cranks-— 
thay had no time to waste on such peopie. When they decided 
whether Mr. Brown belonged to that class or not it would be time 
enough to call him. 

Col. Buiss: The fact is the committee dare not call him. 

The CHAIRMAN: “Counsel” Bliss or “Citizen” Bliss, I give you 
notice that you cannot appear again before this committee. 

Col. BLiss: As long as the committee is in session I'll be here. 

The CHAIRMAN: No you won't. [’llinstruct the sergeant-at-arms 
to put you out, and he is now directed to see that you don’t get here 
again. 

senator COGGESHALL: Will you tell us whom you represent here 
ane! You are here for the Edison Company, aren’t you? 

ol. BLIss: I am not. 

Senator COGGESHALL : Whoever you represent, you come here 
with a most unwarrantable assertion that this committee has acted 
in bad faith, and charging that it does not dare todo so and so. 
You say that this man Brown, this scientist, whoever he may be, 
wants to testify. I don’t khow Brown, I never saw him before to- 
day, and didn’t even know he was in the room. But I can assure 
we Citizen Bliss, that you have gained nothing by the course you 

ave taken here to-day. 

Mr. BRowN here rose as if tos k, but Senator IRWIN said: 

“I have said that I didn’t want Brown to appear b fore this com- 
mittee. I repeat that I do not want him now, but the matter will 
pe — to the committee, and if they decide to call him he will 

ca “od 

The committee then went into executive session, after which it 
was stated by Senator Erwin, that it had been decided to call Mr. 
Brown but withoyt the presence of Mr. Bliss. In view of his insult 
to the committee, they have decided that he shall not be present 
at that hearing. 

a we adjourned to meet on Monday morning at 11 
o’clock. 
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The Fast Sending Tournament.-—Mr. Catlin announces 
that at the telegraphic tournament, which takes place at Hardman 
Hall, April 10, Messrs. W. P. Phillips, T. R. Taltavall, G. H. Usher, 
E. F. Howell and George EK. Holbrook will act as judges; C. W. 
Price as starter, and W. J. Johnston as timer. 


Voltmeters and Ammeters.—The Weston Electrical In- 
strument Company, of Newark, N. J,, who made such a splendid 
exhibit of their instruments at Kansas City Electric Light Con- 
vention, are about completing arrangements to occupy four floors 
of one of Newark’s finest factories. An increased demand for Mr. 
Weston’s accurate and sensitive products has necessitated seeking 
greater accommodations. 


Zindars & Hunt, 237 Mercer street, manufacturers of all 
kinds of electrical pneumatic office and house specialties, speaking 
tubes, whistles, etc., were completely burned out on Saturday last, 
and they have been compelled to secure new quarters in order 
to continue the manufacture of their goods and meet the large 
orders they have in hand. Luckily they saved their salerooms and 
offices from complete demolition and so retain a stock of their speci- 
alties. 


The United States Electric Safety Company, 853 Broad- 
way, are doing a large business in their protectors for circuits of all 
kinds, to prevent fires from electric currents of abnormal strength 
with which they may become connected. These protectors have 
been found very reliable in breaking the circuits of wires which 
have become crossed with electric light or power wires carrying 
heavy currents and liable to be dangerous to life and property by 
shock or fire. 

The Royal Electrical Specialty Company, 239 Water 
street, New York, have received a large order from the Columbus 
Electric Light Company, of Columbus, O., for their Young’s patent 
cut-out, which they intend placing on all their circuits. The Knapp 
Electrical Works, of Chicago, are pushing these cut-outs exten- 
sively inthe West, having placed orders for a large quantity for 
immediate shipment. Their new floor glass insulator is also meet- 
ing with a large demand. These insulators are made in all sizes 
up to six inches. 


The Litofuge Company are out with a neat little circular, 
from which it is easy to see that the Litofuge compounds are not 
only to be used as a remover and preventer of scales in locomotive 
and stationary boilers, but also in marine boilers without surface 
condensers using salt water, and in boilers of lake and river 
steamboats that use fresh water. It is also claimed to prevent gal- 
vanic action in marine boilers without surface condensers, and the 
manner of its working anda few general points of excellence are 
told in an interesting way. 


Mr. Lemuel Wm. Serrell, electrical engineer, of 115 Broad- 
way, N. Y., has just issued a very attractive little pamphlet in 
which, under the head of ‘*‘ Dividends,” he gives some interesting 
statistics as to the cost of running electric cars in various cities and 
towns, operating expenses of one or two lighting stations, says some- 
thing about the charge for both incandescent and arc lighting, 
names a f ew of the large factories using stationary electric motors, 
has a word to say about the storage battery for use in running 
street cars,and other information, and winds up with a table show- 
ing the cost of coal burned during the year, with due allowance for 
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The New England Weston Company are at present instal- | 


table giving the per centof fuel saved by condensing the exhaust | ling a 100-light plant, with 32 Sorley storage batteries in the Lowell 


steam, the vacuum being 26 inches. 


J. Hi. Vail, chief engineer of the Sprague Electric Railway and 
Motor Company, 10 and 12 Broad street, has just returned from an 
extended trip west, in the interests of the company. Among other 
places, he stopped at St. Louis, St. Joseph, Minneapolis, St. Paul, 
Chicago, Cleveland and Pittsburgh, and surveyed the property for 
the many new and extensive roads now under contract, and in- 
spected many of the present systems of this company now operating 
in the west, for the purpose of adding the latest improvements 
which have been brought out by this company, as they are continu- 
ally making new and important additions to their electric railroad 
system. Between thirty and forty roads are under contract, com. 
prising from 300 to 400 miles of track, which will call for several 
hundred cars. This is a very fine showing. 


The New Century Electric Company, of 21 to 25 Bethune 
street, is the outgrowth of a large and successful gold and silver- 
smith industry. Mr. W. A. Brown, of the firm of Thos. G. Brown 
& Co., began the introduction of a new electro-plating dynamo 
some years ago under the new Century Electric Company's 
name after satisfactorily testing the same, on the plat- 
ing and depositing of gold and silver and the baser metals, and 
later has added a motor which in the testsit wassubjected to 
showed a high efficiency; the business is extensively advertised, 
but through Mr. Brown’s connection with the gold and silver-smith 
business he has been unable to devote sufficient time to the Century 
Company’s business to thoroughly push it as he would like. He is 
therefore desirous of disposing of the whole or a part of the busi- 
ness, and is willing to dispose of the whole or part of his controlling 
interest af a very low price to a desirable cash customer. 


The Standard Paint Company, 59 Maiden Lane, are meet- 
ing with great success with their P. &. B. compound, and have more 
than doubled the quantity used last year, particularly among in- 
sulated wire manufacturers. Mr. Wiley, manager of the Standard 
Underground Cable Company, speaks in the highest terms of it as a 
protection to lead-covered cables for subway use. The high resist- 
ance to the effects of acids and other deteriorating substances has 
brought it into public favor with construction and wiring compa- 
nies. The Standard Paint Company have recently brought out 
several valuable specialties for their trade among electricians, 
among which isa new armature varnish which is meeting with 
good success. Also a new style of insulated tape, for which they 
are receiving large orders. P. & B. insulated paper is also being 

‘largely used for covering wires and cables. 


An Electrical Exhibition is to be held in this city at the 
Lenox Lyceum, Fifty-ninth street and Madison avenue, opening on 
Easter Monday, April 27, and continuing until May 17 of this year. 
The starting of this scheme is due to a liberal contribution of Mr. 
Thomas A. Edison, who, at the close of the Paris Exposition, sent a 
check for $5,000 to the Woman’s National Exchange, together witb 
a letter offering the use of his entire Paris exhibit, which has just 
arrived in this country. Several companies were invited to co” 
operate in making this exhibition an interesting event. Among 
others the Bell Telephone Company, Edison Electric Dluminating 
Company, Metropolitan Phonograph Company, and the Sprague 
Electric Railway Company. The Sprague Company propose to con- 
struct several operative miniature railways with automatic signals. 
Other attractions will be an apparently submarine telephone con 
nectign with all parts of the world, a phonographic library and a 
large supply of phonographs, in which cylinders containing speeches 
by famous men will be in operation during the exhibition. 

W. T. H. 
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The Boston Electric Light Company has sent in a petition 
to the Board of Aldermen for the privilege of locating about 80 poles 
in Jamaica Plain district and two in the city proper. The petition 
has been referred. 


Captain Eugene Griffin, head of the railway department of 
the Thomson-Houston Electric Company, will address the Electric 
Club of Harvard University on ‘Electrical Transmission of 
Power,” Monday, March 24. 


Mr. S.C. Peck, of the Thomson-Houston International Com- 
pany, who has been laid aside from business for the past three o1 
four months by typhoid fever, started for New York this week, en 
route to the Bermudas, where he will stay for some months unti 
he thoroughly regains his strength. 


Lynn, Mass.—The Belt Line Street Railway Company will ex- 
tend this summer their system of electric railway, and itis worthy 
of note as showing the feeling of the people, that on the occasion of 
their hearing before the Board of Aldermen there were no remon- 
strants, but a petition signed by many citizens in favor of granting 
the permit was presented. 


Mr. H. H. Crowell, who formerly represented the Thomson 
Houston Motor Company, in Lynn, Mass., has recently assumed 
charge of the Syracuse office of the Motor Company, for the agency 
of stationary motors, mill tramways and elevator work. Mr. 
Crowell has been very successful in Lynn, and without doubt will 
be fully as successful in his new field of labor. 


Hartford, Conn.—The city of Hartford is so well satisfied with 
its electric lights, that when the new contract is made, which will 
be very shortly, 75 additional lamps will be put in. The city is now 
lit with about 383 lamps, at a cost of $34,469 per annum, If the 
contract is made for 450 lamps for one year, the cost to the city will 
be about $47,350; if for three years the cost will be $44,850 per year. 


Revere, Mass.—At the annual town meeting of Revere held on 
the 3d inst., a committee of five was appointed to eonsider the ad- 
visibility of purchasing an electric’ plant for street lighting, and 
also to receive a bid from the North Shore Electric Company. The 
committee is composed of the following gentlemen: Jonathan 
Stone, chairman; Samuel Elder, clerk; A. B. Curtis, M. F. Derby 
and W. 8S, Janvrin. 


Concord, N. H.—The Board of Aldermen have reversed their 
previous action by voting seven to five in favor of allowing the 
directors of the horse railway to use electricity on their cars, and 
to select any system. The officers of the horse railway are in favor 
of the single trolley system, and a notice has been filed by the New 
England Telephone and Telegraph Company that it would hold 
the city responsiblo for al] damage to its plant, caused by the use 
of the single trolley system. 


Mr. F. E. Pettingell, of the firm of Pettingell, Andrews & Co., 
has gone to Europe ona short trip, for the purpose of recruiting 
his health, by the double voyage across the Atlantic. Mr. Pettin- 
gell has been in rather poor health for some months, and his many 
friends trust that he will come back like his old time self, with not 
too many English ideas. Should his ailment consist of any foreign 
subsiance in his “little inside,” he is pretty sure to get rid of it by 
4n Ocean trip this time of the year. 


Bleachery, Lowell Mass. They are also engaged in putting in 1,200 
additional lights in the Lowell Pacific Mills, where they have al- 
ready 1,200 lights in operation. When the plant is completed there 
will be in all 3,500 lights, comprising in all 12 dynamos, connected to 
and manipulated from one switchboard. The power is furnished 
from the main shafting, which is driven by a large compound Cor- 
liss engine and water-wheels. 


Augusta, Me.—The Thomson-Houston Electric Company has 
recently closed a contract with the Augusta, Hallowell & Gardiner 
Railway Company for three motor cars and an equipment of three 
miles of track. It is intended to operate this line between the 
above-named cities, between which there are now no means of 
communication except by the turnpike and the steam road. The 
construction work will be commenced as soon as the ground will 
permit setting poles, and it is expected to have it in operation early 
in the spring. 


The Thomson-Houston Electric Company reports the 
following sales of arc apparatus to central stations: Miamisburg 
O.. 50; Wilkinsburg, Pa., 30; Seattle, Wash., 45; New Berne, N. C> 
30; London, O., 85: Troy, O., 50: Savannah, Ga., 109; Birmingham’ 
Conn., 50; Corning, N. Y , 50; Gt. Falls, N. H., 100; Cincinnati, O.’ 
150; Jeffersonville, Ind., 60; Bradford, Pa., 50; Camden, N. J., 50; 
Woburn, Mass.. 50; Barberville, Ky.. 50; Colorado Springs, Col.. 
35; Fort Smith, Ark., 35; Freeport, Ill., 50; Shreveport, La., 75; 
Mattoon, IIl., 50; Pueblo, Cal., 50; Gt. Falls, Mont., 100; Johnstown, 
Pa., 50; Chicago, Ill., 70; Cheboygan, Wis., 150. 


Fourth Monthly Dinner of the Boston Electric Club. 
—That the Boston Electric Clubis now in the full enjoyment of 
success was abundantly proven by the magnificent attendance of 
its members and its prominent guests on the occasion of its last 
dinner at Young’s Hotel, on Monday evening, the 10th inst. The 
House and Entertainment Committee have reason to congrat 
ulate themselves upon the result, the banquet itself being perfect 
in every detail, and the discussion which followed being in- 
teresting to all. There were 110 gentlemen present in all, among 
the guests being included Prof. Elihu Thomson and Capt. Eugene 
Griffin, of the Thomson-Houston Electric Company; Mr. Thomas 
D. Lockwood, of the American Bell Telephone Company, and the 
Committee on Manufactures and the Mercantile Committee of the 
Massachusetts State Legislature. 


The Edison Toy Phonograph Company’s stock has 
heen admitted to regular list at the stock exchange to-day. Capital, 
$1,000,000: par of shares, $10. The financial condition, Dec. 31, 1889, 
is sworn to as follows: 


ASSETS. 
Patents, licenses, contracts, CtC ............cccccccccccceces $844,332.18 
Peeronandiee, fall paid, At COSL.... 6 csc cccvccccovcrevccvcees 12,113.92 
Ee te I cc on ne tnckbatbescseceve cas eee one 61,982.72 
se ONS ae errr vscteeees oe 
MN TTUA Sto See cuca nck €p un ¥¥ealeescrs ces . .$920,101.24 
LIABILITIES. 
Ee $840,000.00 
WY CUE CRMUN GOOOUIG. 6.00 2 cccccccedoccccceces abet macenens 78,456.93 
INI io ca tis'c «ents t ewes sb nueesse Se dvecadeede 1,644.31 
WN 5k. cwscanecasae tak cta eon Shae Ox wha ee Rt oat . $920,101.24 


The officers are: President, Otis E. Weld; secretary, Daniel Weld; 
directors, Benjamin F. Stevens, W. W. Jaques, O. E. Tate, R. M 
Field, Lowell C. Briggs and J. W. Mackintosh. Transfer agents 
Boston Safe Deposit and Trust Company. 


The Suburban Light and Power Company held an in- 
formal reception at their new station situated in the works of the 
Globe Nail Company. at which were present Mayor Hart, Superin- 
tendent of Lamps Allen and Councilmen Hayes, Burlen and Brown 
Invitations had also been extended to the aldermen, but none of 
them were present. President E. H. Clapp, Treasurer A. C. Bur- 
rage and Directors A. W. Tufts, Frank Ferdinand and W. A. Paine, 
of the Suburban Light and Power Company, were present at the 
station to receive their guests. They were assisted in explaining 
the features of the new Westinghouse arc system of lighting, which 
was shown in Boston for the first time last night, by Thomas Spen- 
cer, chief electrician of the North American Construction Com- 
pany, who had in charge the installation of the station, aud 
P. H. Alexander, general manager of the Sawyer-Man Com- 


‘pany, and New England agent of the Westinghouse Company. 


The electric light plant consists of two alternating arc-light dyna- 
mos of 65-lamp capacity each, total of 130-lamp capacity, and one 750 
light alternating incandescent dynamo. There is one exciter for 
all three dynamos and the electrical station apparatus upon the 
switchboard is of the newest and most improved pattern. 


The Thomson-Houston Electric Company reports the 
following sales of arc and incandescent apparatus for isolated 
plants: Arc—Cincinnati Ice Machine Company, Cincinnati, O., 
30; T. Kenard & Sons Carpet Company, St. Louis, Mo., 37; Quincy 
Mining Company, Hancock, Mich., 25; Adams Express Company, 
Philadelphia, Pa., 35, A. C. Yates & Co,, Philadelphia, Pa., 18. 
Incandescent—A. J. Wilkinson & Co., Boston, Mass., 100; Davidson 
Rubber Company, E. Cambridge, Mass., 200; Mt. Kinoo Woolen 
Company, Sebec, Me., 200; Boston Y. M. C. A., Boston, Mass., 100; 
Wm. Cramp & Sons, Philadelphia, Pa., 200; Rhodes & Keese, Los 
Angeles, Cal., 100; Granite Mountain Mining Company, Phillips- 
burgh, Mont.,75; Auburn Mining Company, Auburn, Ind., 300; 
Minneapolis Flour Company, Minneapolis, Minn., 200; Boston & 
Montana Mining Company, Gt. Falls, Mont., 650. Central 
station direct current apparatus — Clinton, N, is 
400; Nickerson, Kan,. 300; Germantown, Pa., 400 ; 
Central station alternating current apparatus.—Seattle, Wash 
1,300; Gt. Falls, Mont., 1,300; Wilkinsburg, Pa., 1,300; Philadelphia, 
Pa., 1,300; Punksatawney, Pa., 650; Bradford, Pa., 650; Tarentum, 
Pa., 650; Sedalia, Mo., 700; Denver, Colo., 650; Joliet, I11., 1,000; Hays 
City, Kan., 500; Alexander, Minn., 500;, Paterson, N. J., 650; Gt. 
Falls, N. H., 1,300; Malden, Mass., 1,300; Houghton, Mich., 300; 
Omaha, Neb., 6,500; Boulder, Colo., 650; What Cheer, Ia., 650; Iron- 
wood, Mich.,1,200; Mattoon, Ill., 650; Pueblo, Cal., 1,300; Ciinton, la. 
1,000; Dubuque, Ia., 1,950; Cincinnati, O., 1,300; Woburn, Mass., 
1,300; Weatherly, Pa., 650; Georgetown, Ky., 650; Chelsea, Mass.: 
650; New Berne, N. C , 650. A. C. 8. 





PHILADELPHIA NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 

31 Crry TRUsT BUILDING. PHILADELPHIA, March 15, 1890. f 
Mr. Myron D. Law has resigned his position as general su- 
perintendent of the Brush, United States, Philadelphia and Under- 
ground Companies, of Philadelphia, the resignation taking effect 
Aprill. Mr. Law goes to Denver, Col., where he will have entire 
charge of the electric lighting of that city. ‘ M. D.,” as he is affec- 
tionately called by the employs under his charge, is well known 
among electricians. The regrets of Philadelphians at his loss are 
tempered by the fact that he will be financially benefited by the 
change. One of his employés very poetically hopes that ‘ ‘ good 
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luck and prosperity may cling to Mr. Law ‘closer than a brother 
while his ‘ lamp’ holds out to burn, and-when ‘ burned ou.’ may it 
be ‘retrimmed’in the land where ‘short circuits,’ ‘grounds’ and 
‘crosses are unknown.” 


| WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
465 Rookery, Chicago, March 15, 1890. 


Nephi, Utah, will soon have an electric plant in operation. 

Mr. Geo. D. Mall, Jr., of Boston, is temporarily stopping in 
Chicago. 

Mr. H. S. Sexton, of St. Louis, is in the city making some 
heavy purchases for his new electric lighting plant. 

The Fort Smith Gas Light Company, Fort Smith, Ark., 
have purchased a Thomson Houston 35-light arc plant. 


Mr. E. J. Southworth, of Hudson, Mich., has sold his inter- 
est in the local electric lighting plant to ex-Mayor Howes. 

The Boulder Electric Light Company, Boulder, Colo., 
have added a Thomson-Houston 650-light alternating machine. 

The University of Notre Dame, at South Bend, Ind., will 
be lighted with 12 arc lights of the Thomson-Houstcn system. 

The Berkeley and Oakland, Cal., Electric Railway 
have commenced the construction of their line on Grove street. 

Mr. Frank B. Rae, the well-known electrical engineer of 
Detroit, stopped over in Chicago on Wednesday, en route West. 

Tne Auburn Miniog Company, at Auburn, Ind., will in- 
stall a 300-light alternating plant of the Thomson-Houston system. 

The Ball Electric Light Company’s Chicago agent, Mr. 


E. Stockwell, reports business as fairly good with indicacions of a 
rapid increase. 











The Schuyler Electric Company’s new general agent, Mr.. 


Frank W. Wunder, is a hustler after business and is quietly draw - 
ing in some good orders. 


The Capitol Gas Company, Sacramento, Cal., have in- 
creased their capacity by adding a 50-light arc machine of the 
Thomson-Houston system. 


Mr. W.S. Armour, the Chicago representative of the Detroit 
Motor Company, has just placed two 10 h. p. and two 5h. p. Detroit 
motors on special work in this city. 


John Featherstone & Sons, Chicago, have contracted 
with the Thomson-Houston Electric Company for a 20 are light 
plant to be installed in their foundry. 


The Central Electric Company, Chicago, are finding ready 
sale for their arc lamp spark arrester. They are also bringing out 
a line of fuse wire suitable for currents of any strength. 


The Thomson-Houston Electric Compapy, through 
their agent at Salt Lake City, have closed a contract with Osceola 
iravel Mining Company, Osceola, Nev., for an arc light plart. 


Mr. Oyrus W. Emery, who is with the Chicago office of the 
Sprague Electric Railway and Motor Company’s mining depuart- 
ment, expects shortly to bring out a new electrical mining device. 


The Vincennes Electric Light and Power Company 
held their annual meeting at Vincennes, Ind., on Feb. 27, and re- 
elected the officers then serving, Mr. H. W. Frund continuing as 
general manager. 


Noyes Brothers, Chicago, make a specialty of furnishing 
small electric or combination fixtures to supply houses and central 
stations, and can make prompt shipments from stock, or will manu- 
facture special designs to order. 


The Central Electric Company has had a private wire run 
into its oftice, connecting with the Postal Telegraph system, an ex- 
hibition of enterprise which will be appreciated by customers 
ordering goods or making inquiries by telegraph. 

The Daft Electric Light Company’s motor car, operated 
with current from storage cells, is giving perfect satisfaction to the 
Toledo Consolidated Railway Company, and it is expected that ad- 
ditional cars will shortly be put on the line. 


Mr. W. H. Fairclough, of Chicago, well and favorably 
known for his long connection with the Edison interests, is now on 
the staff of Mr. Geo. H. Fairbanks, the general district agent of the 
Westinghouse Electric Company for this section. 

The Electrical Supply Company, Chicago, report excellent 
orders for their Wirt standard voltmeters, Hering’s vise-grip con- 
nectors, Heath’s self-timing speed indicators, and for their arc lamp 
hoods, as well as for the many and varied other lines carried. 

The ** Electrical World’s*?? Western office has been moved 
from Room 39, Mallers Building, to larger, handsomer and more 
accessible quarters in The Rookery, Room 465, where Mr. De Land 
will be pleased to see the customers and friends of the paper. 

The Laclede Battery.—The St. Louis Electrical Company’s 
Chicago agent, Mr. Chas. H. Cone, is meeting with excellent suc- 
cess inthe introduction of the Laclede battery for open circuit 
work. Mr. Cone is also securing many orders for their porcelain 
cut-outs and switches. 


Proposed Electric BRailway.—Messrs. James McLean of 
New York, C. P. Heath of Sioux City, lowa, and J. M. Hunter and 
Henry Stevens of Boulder, Colorado, have applied to the City 
Council for a franchise to operate an electric railway through the 
main streets of Boulder. 


Detroit.—The Detroit Electric Light and Power Company, con- 
tractors for the entire public lighting of the city of Detroit, expect 
to have their plant in perfect working order on June 1, thirty days 
prior to the commencement of the contract, as Mr. Wm. H. Fitz 
gerald, the secretary and general manager, has all the construction 
work well under way, and the machinery is now being received. 

Mr. Foree Bain is manufacturing a set of dynamos for use in 
electro-deposition, to give a current of 3,000 ampéres and four volts, 
arid to deposit 100 pounds of copper per day. Mr. Bain now has in 
his possession a valuable reproduction of a plaster cast of Da Vin- 
ci's celebrated painting of “The Last Supper,” secured in sixteen 
hours by means of electro deposition. 


KIncorporated.—The Pacific Coast Electric Supply and Con 
struction Company, of Topeka, Kans., has been incorporated for 
the purpose of constructing and maintaining electric railroads. In 
corporators; F.G. Hentig, W. W. Manspeaker, Byron Roberts and 
J. R. Hankia, of Topeka, and D. McFarland, of Los Angeles. It is 
understood that business houses will be established in Topeka and 
also in Los Angeles. 

A 72-Inch Belt.—Charles A. Schieren & Co., of New York 
have a tourist who ‘has won renown for the company and himself 
by capturing the order for the largest and heavest belt ever made 
namely, 160 feet of an oak-tanned double leather belt 72 inches in 
width, to be furnished to the Louisiana Electric Light and Power 
Co., New Orleans, La. Mr. F. W. Baugher, of Indianapolis, who se- 
cured this order, also received additional orders covering 550 feet 
of 48-inch double belting and 1,000 feet of 12-inch double belting. 
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Cheaper than Gas.—The Municipal Electric Lighting Com. 
pany of St. Louis were expected to have had their plant in full 
operation some time ago, but were delayed by the contractors, so 
the city council has extended the time 90 days, Alderman Metcalf 
supporting the motion on the ground that the light would be 
cheaper than any. other that could be contracted for. He then 
quoted the following table: Cost of supplying the city with gas and 
gasoline lamps, $22,230.52 a month; cost of lighting by arc lights, 
$9,718.51 a month; incandescent lights, $2,709.21; saving to the city, 
$9,802.80 a month. 


Telephone Quotations.—Col. 8. G. Lynch, broker, 146 La 
Salle street, Chicago, furnishes quotations on telephone stocks as 





follows: 

SD op pbwcibcore seen $290@$295 | Cumberland...... ...... 49@ 
Central Union.......... 58@ 59 iets odshess< 116@ 117 
a AL dai aye Shine 96@ 98) Bell of Missouri......... 140@ 145 
Great Southern......... 30@ 32) Iowa Union............. 23@ 
esa cake Saas 38@ 40| Missouriand Kansas .. 44@ 55 
Rocky Mountain Bell.. 40@ 45 





ELECTRIC LIGHT STOCKS. 

Chicago Are Light and Chicago Edison Co..... $112@$113 
ater for veckawecre’ 
Allegheny.—At a meeting of councils in Allegheny City, Pa., 

held Friday, March 7, Superintendent Hunter reported that the 
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work on the new electric plant is progressing rapidly. The lower 
portions of the foundation are all completed, 600 poles have been set 
throughout the thoroughfares of the city, all city buildings have 
been wired and it is expected that the power house will be com- 
pleted by April 1 and the plant will be ready for operation May 1. 


This plant is to be operated by the city. It will have a capacity 


of 3,000 lights and will be furnished with the Westinghouse alter- 
nating current system. 


Mr. Thomas Lowry, of Minneapolis, president of the Amer- 


ican Street Railway Association, was in Chicago Tuesday en route 
home from New York, where he has been for some two weeks past 
confering with Henry Villard regarding extensiye improvements to 
be made in St. Paul and Minneapolis. If water privileges can be se- 
cured, a dam will be constructed near Meeker Island and the 
water power secured utilized in driving electric generators, fur- 
nishing current for motors in the various industries in both cities, 
and also for the street car lines. Regarding the report that Mr 
Villard has secured the controlling interest in the street railways 
Mr. Lowry said: ; 


**No; I control the street railroads in Minneapolis and St. Paul, 


and Mr. Villard has not purchased any stock. However, there is 
an arrangement between us, and you will understand what it is 
when I tell you positively that the entire street railroad system 


[Vou. XV. No. 12.—Marcu 22, 1890. 


will be run by electricity just as soon as I can get in the plant. I 
intend to drive every street car horse and mule out of the two 
cities. Probably by June a great portion of the system will be 
ready for the new motive power. The furnishing of power to the 
street railroads represents but a small part of the work it is in- 
tended that Mr. Villard’s Meeker Island plant will do. His pro- 
posal will be to furnish electricity to the people in the two cities, as 
Chicago now furnishes water to its citizens. There is no reason 
why every dwelling should not be heated and lighted and the ma- 
chinery in every factory run by the power of the falls through th 
medium of electricity.” 








BUSINESS NOTICES. 


Battery Cut-Out.—Attention is called to a simple device for 





disconnecting gas lighting batteries if accidentally grounded. It 
is cheap, sensitive. never needs watching, and has no clockwork to 
be kept wound. Terms furnished by the Electric Supply Company 
of Syracuse, N. Y., No. 105 South Warren street. 





Owing to lack of space caused by pressure cf the important 


papers presented in this number our departments have been 
omitted. 
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U. 8. PATENTS ISSUED FEB. 25, 1890. 


421,887. Electrically Propelled Vehicle; James Adair, of 
New York, N. Y. Appl cation filed September 20, 1889, The com- 
bination, with a conducting surface forming a bed over which 
one or more vehicles may be run in any desired direction, and a 
meee eee above the same, parallel to, and coextensive 
with, the of one or more electro magnetically propelled vehi- 
cles, devices for connecting the terminals of the motors on the 
vehicles with the two conducting surfaces, and a generator of 
comer having its poles connected to the two surfaces re- 
spectively. 


421,911. Regulating Apparaens for Electric Motors; 

Philip Diehl, of Elizabeth, N. J. Application filed May 6, 1889. 
The combination, with the resistance and the stationary contact 
plates therof, of the regulating lever having an adjustable con- 
tact plate or device, and springs on both side: of the adjustable 
contact device, and between which it is yieldingly held. 


421,916. Secondary Battery Plate; Justus B. Entz and 

William A. Phillips, of Schenectady, Assignors to said Justus B. 
Entz and Montgomery Waddell, of New York, N. Y. Application 
filed Oct. 9, 1889. 


421,967. Dynamo Electric Machine; Mathias Pfatis- 
cher, of Philadelphia, Pa., Assignor to the Electrical Accumula- 
tor Company. of New York. Application filed Nov. 15, 1889. In 
a dynamo electric machine or motor, the rotary armature and a 
commutator therefor, combined with one or more bars or brushes 





composed of carbon, and one of bars or brushes composed of | 


metal. See illustration. 


421,968. Electric Conductor; Wagene F, Phillips, of Provi- 


dence. R. 1, Appticetion filed November 18, 1889. An electric 
conducting wire 
and an interposed woven or braided layer composed of mingled 


twines or cords and metal wire. See illustration. 


421,983. Automatic Pawar Alarmand Sigwals Milton 
Monroe Souders, of Litiz, Pa., Assignor of forty-five one hun- 
dredths to John L. Kiehi and’ Peter G. Ringer, both of same 

lace. Application filed May 11, 1889. The combination, with the 
ey, of a treadle for operating the key and a block through which 
| 
| 
] 


7 


aM 








No, 421,967.—DyYNAMO-ELECTRIC MACHINE. 


the treadle acts upon the key removably interposed between the 
key and treadle. 


422,058. Electric Connectors; Charles McIntyre, of Newark, 
N. J., Charles H. McIntire, Administrator of said Charles Mc- 
Intire, deceased. Application filed Feb. 27, 1889. An electric 
terminal combining a tube and hooked plate. 


1) 422,072. (2) 422,073. (3) 422,074. molograph7t 
Thomas A. Edison, of Menlo Park, N. J. Applications filed (1) 
October 28,1885. (2) November 24, 1885; renewed October 11, 
1889. (3) February 19, 1886; renewed October 11, 1889. 
(1) The combination with duplex or quadruplex telegraph in- 
struments and the main line therefor, of telegraph instruments 
employing transmitters and receivers of induction impulses 
located in the main line for permitting single transmission back 
and forth over the line without interference with the duplex or 
quadruplex transmission. (2.) In induction telegraphs, the com- 
bination, with the line and an induction receiver of an induction 
transmitter, comprising a battery, a circuit controller, a conden- 
ser shunting the cireuit controller, and an inductorium translat- 
ing the battery impulses into momentary and sharply defined 
waves upon the line. (3.) Intelegraphs, the combination, with a 
signaling key and an induction device for transmitting induction 
telegraphic impulses, of a diaphragm relay or repeater, an induc- 
tion device in such relaying or repeating circuit for transmitting 
induction telegraphic impulses, and a diapbragm receiver for re- 
ceiving the latter induction impulses. 


422,082. Telephone Line Vibrator; Hermon W. Ladd, of 
Boston, Mass. ypcctens filed June 12, 1889. A telephone line 
wire provided with a series of spring vibrators independent of, 
and external to, the instruments, and a chamber or shell inclosing 
such vibrators. 


422,096. Device for Suspending Electric Conductors 
at Crossings; Sidney H. Short, of Cleveland, Ohio. Applica- 
cation filed Dec. 17, 1889. In an electric railway system, the com- 
bination, with a lower trolley wire and an upper trolley wire, the 
latter located at an angle to and crossing the lower wire, of de- 
protsing flanges located on opposite sides of the lower wire lead- 

from the upper wire for carrying the trolley below the lower 
wire, the lower wire being sapgeree’ at a point between the de- 
prassing flanges by an insulat support carried by the upper 
wire. 


422,107. Voltaic Shoe: Clark H. Ayer, of Boston, Mass. A 
ppcation filed Dec, 2, 1889. A shoe provided with a layer of felt 
isposed above the steel shank thereof, a voltaic vel? disposed 
on the layer of felt over the shank, and a layer of fel ey 
over the battery. the upper layer of felt betag covered by the in- 
sole of the shoe and the insole being perforated. 


422,147. Electric Switch; William E. Parker and Harry H. 
Temple, of Buffalo, N. Y 
Humphrey, 


» Assign of one-half to H E. 
of same place. “Application filed Nov, 15, 188. ‘The 


aving an inner and outer coating of insulation | 


| 
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422,148. Dynamo Electric Machine or Electric Motor; 


422,164. Support for Overhead Electric Conductors; 


422,174. Grinding Elcctrodes for Microphone; Samuel 


422,201. Electrical Apporatse for Drivin 
Oo 


combination, with the terminal plates, each provided with a pair | 
of contacts, the contacts of one plate being arranged opposite | 
those of the other plate, of contact plates arranged adjacent to 
the opposing of contacts, and movable contacts having con- 
stant connection with the contact plates and adapted to engage 
with diagonally opposite contacts of the terminal plates. 


Edward B, Parkhurst, of Woburn. Mass., Assignor to the Flor- 
ence Motor Company, of Maine. Application filed Aug. 14, 1889. 
The combination of a series of .synimetrical ors of armature 
magnets, and a_ corresponding series o roups of field 
magnets, arranged concentrically in_ parallel planes with their 
poles end to end, around a common axis, about which at least one 


422,295. Pyrom 








No. 421,968.—ELECTRIC CONDUCTOR. 


set of magnets revolves past, and co-operates successively, with 
all the groups in the other set in each revolution, the Byes 
each set being arranged in alternate series and provided with 
circuit connections, a divided commutator, and a brush bridging 
each set of commutators, so as to cause two successive sets of 
groups in each series to co-act for a short perioi as their poles 
pass, with a continucus pull of gradually varying strength. 


22,149. Electric Motor; Edward B. Parkhurst, of Wo- 
burn, Mass., Assignor to the Florence Motor Connery, of Maine. 
Application filed Sept. 10, 1889. The combination ofa series of | 
groups of radial armature magnets, and a corresponding series | 
of sroupe of radial field magnets, both arranged concentrically in 
parallel planes with their poles end to end around a common 
axis, about which at least one set of magnets revolves past and 
successively co-operates with all the groups of the —— sets, 
with circuit connections, commutators, and automatic mechan- 
ism for shifting the current through the appropriate correspond- 
ing magnets of the opposite sets of groups to produce a continu- | 
ous pull on the magnets both by attraction and repulsion. | 


Charles K. Stearns, of Newton, and George K. Whecler, of Bos- 
ton, Mass. Application filed Jan. 2, 1890. The inventiou consists 
of a bar provided with means of attachment for suspending the | 
same by its middle, a groove in its lower edge to receive the con- 
ducting wire and two V-shaped or pointed ears at each end there- 
of—one upon each side of the wire—the same being constructed 
and adapted to be bent partially around the wire, 


H. Bartlett and Henry E. Waite, of New York, N. Y., Assignor to 
the Waite & Bartlett Manufacturing Company, of same place. 








No, 422.201.—ELECTRICAL APPARATUS FOR DRIVING 
ARTESIAN WELLS. 


Application filed June 9, 1884. The invention consists in present- 
ing the end of a carbon cylinder to the side of a -evolving wet 
abrading wheel, with the axis of the carb.n beyond the periphery? 
of the wheel, and revolving and feeding the blank longitudinally. 


699,208. Electric Lighting Device; Elisworth E. Flora and 


lo R. Hoy, of Chicago, Ui. Application filed April 10, 1889, 
A cigar lighter whereby the ignition of an inflammable liquid is 
effected by a spark produced by the breaking of an electric cir- 
cuit the lighter consisting of the combination of an open electric 
circuit including a generator and a circuit closing dip aaving a 
tip com in whole or in part of metal, and capable of tak ng 
up and holding an inflammable liquid, whereby, when the circu 
is broken, the spark is produced in the presence of the liquid. 


Artesian 

Wells; George G. Fryer, of Philadelphia, Pa. Application filed 

Jan. 2, 1890. The combination of an electric motor, provided with 

a drill-bit arranged close to the motor adapted for boring Artesian 

rar and a cable for raising and lowering the electric motor and 
rill. 


to Sydney M. Carney, of 
ember 37, The combination 


422,216. Secondary Battery; William B. Hollingbead, of 
hail ew 
ov 


York, YY dppiication fled 


(2) 422,300. 





LLUSTRATED RECORD OF ELECTRICAL PATENTS. 


in a voltaic accumulator or storage battery, of a plate or mass of 
manganese dioxide, and a plate or mass of metallic iron and an 
electrolyte or conveyor composed of water baving in a solution an 
acid salt, which on decomposition deposits an insoluble compound 
on the negative or iron plate and a soluble compound on the 
manganese dioxide plate, acting as an electrolyte or conveyor 
during reverse action or discharge. 


422,244, Switch Box; Mark Richards Muckle, Jr., and 


Thomas Carpenter Smith, of Philadelphia, Pa., Assignors to 
themselves and John S. Muckle, of same place. Application filed 
Feb. 4, 1889. The combination, in an underground electrical sys 

tem, of a series of man-hole chambers and line conductors made 
in short sections extending from chamber to chamber, water- 
tight boxes contained in the man-hole chambers and containing 
the terminals of successive sections of the conductors, switches 
within the boxes for making and breaking the connection be- 
tween such successive sections, and switch rods extending 
through the casings of the boxes. 


(1) Sota: Carbon Commutator Brush and Holder; 


(2) 422,266. Electric Kailway Motor Car; Charles J. 
Van Depoele, of Lynn, Mass. Applications filed (1) March 23, 
1889. (2) December 27, 1889. (1) A carbon commutator brush 
holder, comprising a ae within which the carbon is mova- 
ble, contact devices bearing against the the carbon, electrical 
connections extending from the contact devices, and a spring for 
holding the carbon against the commutator. (2) Ina motor car, 
the combination, with two or more motors arranged to propel the 
same, of adjustable resistances in circuit with the armature or 
armatures of the motors, and means for operating all the resis- 
tances simultaneously. 


metic Generator and Motor; Will- 
iam Burr Cooper, of Philadelphia, Pa. Application filed May 16, 
1889. In a pyromagnetic generator, an interstitial armature an 
a coil in a magnetic field, and a means for passing a heating and 
cooling medium through the interstices. See illustration. 


Electrode for Storage Batteries. (2) 
22,301. Electrode for Secondary Batteries; Charles 
James Hartman, of Summit, N. J. Applications filed June 20, 
1889. (1). In an electrode for storage batteries, the incasing 
plates, constructed with flutes and flanged perforations, ar- 
ranged to increase the central conducting plate and to hold stor 

e matrrial between the conducting plate and the incasing 
plates. (2) An electrode for storage batteries, consisting of the 
three plates, each plate constructed with diamond or pyramidal 
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| No. 422,295.—PyRO-MAGNETIC GENERATOR AND Motor. 


depressions and provided with blanks, located between said 
plates and arranged to fold the one upon the other, 


422,302. Carbon for Electric Lamps; Henry Haswell 


Head, of Dublin, and Llewellyn Saunderson, of Kingstown, County 
Dublin, Ireland, said Head assignor to said Saunderson. Applica- 
tion filed May 15, 1889 A carbon pencil for electric lights, made 
from a compressed mixture of from 80 per cent. to 50 per cent. 
of powdered gas coke, from 20 per cent. to 50 per cent. of pow- 
dered coal, from one per cent. to 10 per cent. of refractory materi- 
al, and from one per cent. to 20 per cent. of coloring matter, 


422,308. Electrode for Secondary Batteries; Farnham 


Maxwell Lyte, of London, County of Middlesex, England, 
Assignor to the Electric Car Company of America, of Phila- 
delphia, Pa. Application filed Sept. 25, 1889. A secondary bat- 
tery electrode consisting of an oxide, salt or compound of lead 
with a salt which, when united, forms a salt of lead insoluble in 
acid but soluble in water. 


422.339. Electric Motor Car; Isaiah H.Jffarnham, of Mal- 


den, Assignor of two-thirds to George Willis Pierce, of Boston, 
and Albert P. Sawyer, of Newburyport, Mass. Application filed 
April 5, 1889. My invention consists of a shield of magnetic 
metal interposed between the motor and the portions of the in- 
terior of the car within the magnetic field of the motor, the shield 
detiecting the lines of force from the motor and preventing in- 
jurious action on watches located therein. 


422,354. Safety Cut-Out; Frank B. Rae, of Detroit, Mich. 


Application filed June 13, 1889. The combination, with a circuit 
controller included in an electric circuit, consisting of a bridge 
having two terminal points adapted to make and break contact 
with terminals of the circuit, of a system of levers placed in 
operative relation to the circuit controller, and an electro-magnet 
and armature for operating the system of levers, the electro- 
magnet nang included in the main circuit, a branch elec- 
tric cireuit, including a dielectric, and extending from the 
working circuit to the ground, and including a coil co-operating 
with the electro-magnet. 


422,360. Incandescent Lamp Socket; William F. Wollip 


and Elmer H. Werline, of York, Pa., Assignors of one-half to 
Amos KE. Rieker, of same ace. Application filed Oct 16, 
1889. In combination with an electric lamp and the circuit wires 
leading thereto, a series of fixed resistance wires independent of 
the lamp filament, an expansible frame on which the wires are 
wound, a key and switch, andgndependent connections between 
oe severe! resistance wires and the several contact points of the 
switch. 





Copies of the specifications and drawings complete of any of the 
patents mentioned in this record—or of any other patents issued 
ince 1866—can be had for 2% cents. Give date and number, and 
address The W. J. Johnston Co, Lid., Times Building, N. ¥ 
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